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STUDIES ON TUBERCULOUS INFECTION 


I. A NOTE ON EXPERIMENTAL TRACHEO-BRONCHIAL NODE 
TUBERCULOSIS TOGETHER WITH A BRIEF CONSIDERA- 
TION OF SEVERAL PHASES OF TUBERCULOUS 
INFECTION SUGGESTED THEREBY 


ALLEN K. KRAUSE 


From the Kenneth Dows Fund for the Study of Tuberculosis, of the Medical Clinic of the Johns 
Hopkins Hospital and University, Baltimore, Maryland 


In 1891 Dr. Trudeau isolated a culture of human tubercle bacilli by 
passing through a rabbit material that had been obtained from the cada- 
ver of a man who had died of miliary tuberculosis. At the time of iso- 
lation and for a short time afterwards it exhibited what might be called 
standard virulence for guinea pigs; but after about two or three years 
of incubator existence it underwent a very noticeable diminution in its. 
capacity to infect these animals. This lessened invasiveness was as diffi- 
cult of explanation as are other similar instances that are not infrequently 
noted by all experimental workers with tubercle bacilli, namely, that 
after a certain period of vegetative life away from the animal body, cul- 
tures not uncommonly lose something of their original infectivity. Hav- 
ing lost much of its former virulence this culture of Dr. Trudeau’s in the 
years that followed showed another peculiarity that is common to 
tubercle bacilli. This was that its diminution of virulence was not pro- 
gressive to the:vanishing point. It retained a certain degree of infecting 
power for guinea pigs that during the last twenty years has not changed 
one way or the other. From time to time numerous attempts were made 
to enhance its virulence by means of successive animal passage,—by Dr. 
Trudeau, by Dr. Baldwin and by the author,—but these efforts always 
were unsuccessful. It appeared that its newly acquired inherent infec- 
tiousness was a fixed and static matter resisting all ordinary methods 
that aimed to change it. I have worked with the bacillus for ten years 
and in all this time I have never noticed any variation of virulence in it. 

The effects brought about in guinea pigs by the introduction of human 
tubercle bacilli of ordinary virulence are well known and have been 
frequently described. However, it may not be out of place here to re- 
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call to the reader that after moderate numbers of such bacilli are inocu- 
lated subcutaneously,—into the animal’s right groin, let us say,—a very 
definite and regular series of events takes place. After about two weeks 
palpable changes begin to manifest themselves in the subcutaneous tis- 
sues at the point of inoculation, changes that are particularly related to 
a gradually increasing swelling of the more superficial glands of the groin, 
—the superficial inguinal nodes. At this time too the common iliac node 
on the side of inoculation begins to enlarge but as a rule no changes are 
detectable in the spleen or in any other viscus. By the end of the third 
week the superficial inguinal glands are markedly increased in size, the 
common iliac gland may be as large as a pea and may have lost its trans- 
lucency, the abdominal aortic nodes have enlarged so that although nor- 
mally difficult to see they are now easily made out, and as a general thing 
the spleen is somewhat enlarged and Malpighian bodies more than usu- 
ally prominent, making its surface abnormally rough, or there may even 
be a few small discrete and opaque nodules here and there. From this 
time on the progressive appearance and _development of anatomic 
changes throughout the body are more marked. Within another week 
focal changes in the liver become manifest and perhaps a very few fine 
pin point lesions in the lungs, while the tracheo-bronchial lymph nodes 
are now manifestly diseased and the spleen shows greater and greater 
enlargement with more and more nodules that are taking on a yellowish 
cast. By about the seventh or eighth week the animal generally dies; 
and if this happens at this time the distribution and character of the 
tuberculous lesions are characteristic. Summarized briefly, these in- 
clude a more or less general involvement of the lymphatic apparatus, 
advanced disease in the spleen and usually also in the liver, with sur- 
prisingly little tubercle in the lungs. The kidneys practically never 
show gross tubercle. Considering the slight amount of tubercle that 
usually is found in the lungs, the tracheo-bronchial lymph nodes as a 
rule show relatively great changes. 

Now after its initial subsidence in virulence the culture that had been 
isolated by Dr. Trudeau produced certain striking changes in the guinea 
pig, but its effects differed in several particulars from those set up by 
ordinary human bacilli. If inoculated only once, even in relatively 
large dosage, it never brought about the death of the animal. Under 
similar conditions too it never set up gross tubercle in the viscera, such 
as the lungs, liver and spleen, except in a few very rare instances when 
pregnancy occurred before or after artificial infection. Here it was 
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found very occasionally that changes were visible in the spleen with now 
and then a minute tubercle or two in the lungs. Most pregnant animals, 
however, would show no visceral tubercles whatever, but to all appear- 
ances would go through the same cycle of changes as any other non-preg- 
nant animal. After subcutaneous inoculation these exhibited palpable 
nodules in the right groin in from twelve to twentydays. These gradually 
increased while by the end of the third week the right common iliac node 
was manifestly affected. To cursory examination this tubercle in the 
inguinal and iliac regions was about all that was visible. It would per- 
sist for weeks and months and then gradually subside with a tendency 
of the lymphatic nodes to return to their original size, consistence and 
appearance. Nevertheless with the lapse of time and a return of the 
visibly infected structures to an almost normal condition, tubercle was 
never eradicated from the body during the normal life time of a guinea 
pig. It was not uncommon for me to let such animals live for two years 
and more, and study and record the fluctuating changes in easily accessi- 
ble regions like the groin. The animals invariably kept in perfect phys- 
ical condition, and when killed after two years or more showed no gross 
visceral lesions and but slightly altered regional lymphatic nodes, yet 
when these latter were sectioned and examined histologically they always 
revealed classical tubercle that was usually of a sclerotic type, and well 
invested with perhaps central necrosis and caseation; and if reinoculation 
were performed into normal guinea pigs living tubercle bacilli were 
found to be still present. | 

In working with this culture of Dr. Trudeau’s which he had called 
the R 1 strain, we ordinarily paid attention to the grosser or more no- 
ticeable changes that met our eyes. And in view of the repeated ab- 
sence of visceral lesion and the manifest involvement of the regional 
glands that progressed to a certain point and then tended to abate, it 
became our habit to look upon the tuberculous infection that we had 
produced as a self-limited one and normally going on to spontaneous 
arrest. It gave us the opportunity to produce in what is generally con- 
sidered a highly susceptible animal a set of conditions that in many re- 
spects was quite comparable to what obtains in most human beings 
under the influence of tuberculous infection; for here we could study 
infection in the guinea pig from many new angles of approach that were 
entirely unavailable in the more common experiments where the infec- 
tion progressed and rapidly overwhelmed the animal and brought about 
advanced tuberculization of many regions of the body. 
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Dr. Trudeau was not slow to use this R 1 culture in an attack on the 
problem of immunity to tuberculous infection and his work is by this 
time familiar to everyone. He found that an initial non-progressive and 
“self-limited” infection, brought about by R 1, conferred a high degree 
of resistance to artificial reinfection with more virulent microérganisms 
which never failed to set'up widespread changes in normal animals and 
cause their death. The beauty of his experiments was that inasmuch as 
R 1 produced no gross changes in the viscera he could with certainty 
interpret any such changes in his experimental animals as being due to 
the second and more virulent infection, and he could at any time com- 
pare these—their size, their nature and their extent,—with what was to 
be observed in his originally normal animals that had not received im- 
munizing inoculations of R1. Several years ago too I (1) also compared 
the sensitizing power of living R1 with that of more virulent human 
bacilli, and found that in animals (guinea pigs) that had been infected 
with this culture tissue hypersensitiveness ran parallel and fluctuated 
with the course of visible infection;—that as infection established itself 
and developed hypersensitiveness began and increased, that the latter 
attained a maximum with the most advanced production of lesion and 
that it diminished with the retrogression of the pathological process. 
More recently, in looking over a fairly large number of guinea pigs © 
that had received single inoculations of R 1 I ceased being content with 
a hasty examination of the abdominal and thoracic viscera and regional 
lymph nodes and began to examine other structures more carefully. 
I was at once impressed by the fact that in nearly all my animals the 
tracheo-bronchial nodes were abnormal. They were enlarged, sometimes 
very much so; they were much firmer than normal; and some showed 
yellowish opaque points. They had every appearance of being tubercu- 
lous and if they had been glands that were tributary to the point of inoc- 
ulation I should not have hesitated in calling them tuberculous. How- 
ever, I was so obsessed by the idea that tracheo-bronchial node tubercu- 
losis must of necessity always be consequent to and accompanied by pul- 
monary tuberculosis that I refused to commit myself until histological 
section of the nodes had been done. This revealed that the changes 
were indeed tuberculous. In some instances the process had gone on to 
caseation with disintegration of tissue in the centre of the tuberculous 
area. In a few the tracheo-bronchial nodes had enlarged more than the 
regionary nodes of the same animals and the lesions were of a more ad- 
vanced type; so that if we had not known the point of entrance of bacilli 
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we might in such cases have imagined this to be the respiratory tract. 
The lungs were always carefully searched with a hand lens for tubercle 
but not the slightest evidence of such change was ever found in them. 
These observations make it perfectly certain that in the guinea pig 
at least visible tuberculous changes in the tracheo-bronchial nodes can 
precede those in the lungs, and show too that they may even exist with- 
out the latter. And the presumption is strong that the same event 
occurs in human beings. Working with a microdrganism like R1 we 
are also reminded of Cornet’s experiments when he found that the in- 
halation of attenuated bacilli in dust set up manifest tubercles in the 
tracheo-bronchial nodes although none were detectable in the lungs. 
Viewing it as a whole, the matter of the common or what we may call 
the ‘“‘natural’’ mode of pulmonary infection in human beings is still in 
a purely speculative stage, and will remain so until we have much more 
well controlled experimental data and pathological and anatomical facts 
than we now possess. In Ghon’s well known monograph (2) the author 
labors strenuously and to some purpose to support the thesis that tra- 
cheo-bronchial node /esson in human beings arises usually from pulmonary 
lesion and in no other way. He reaches this conclusion from two lines 
of argument that are based on autopsy findings. The first is that gross 
tubercle in tracheo-bronchial nodes is never observable unless gross tu- 
bercle is also present in the lungs. Harbitz (3) who has done more or 
less similar work would surely not be so sweeping as this. The second 
is that the changes in the lungs are always older than those in their trib- 
utary lymph nodes. Ghon’s method of determining the comparative 
ages of lesions is open to severe criticism, and almost every student 
who has been accustomed to observe the development of tuberculosis 
and its spread from point to point in animals of experiment would be 
inclined to quarrel with him. In two tissues that differ so much as that 
of-lymphatic nodes and that of lungs the occasion must not infrequently 
arise that would make it almost impossible that the development of 
tubercle in one would keep pace with the development of tubercle in the 
other, even though the numbers of infecting bacilli that were brought to 
particular points in each tissue might be the same,—and this too is 
highly improbable. Even in the same tissue tubercle does not proceed 
at the same rate; and if considerable time,—years, perhaps, as in the 
human being,—has elapsed since infection ‘it may be totally futile to 
attempt to determine the relative ages of lesions. In fact, in my ani- 
mals that were described above, only a few months after infection, lymph 
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nodes like the tracheo-bronchials that were remote from the portal of 
entry sometimes showed changes that in every way appeared to be 
older than those that were tributary to the point of inoculation; yet 
we are absolutely certain that lesion, and infection, developed in the 
latter first. 

Ghon would have been treading more solid ground had he advanced 
the thesis that éufectton, instead of lesion, of the lung preceded that of 
the tracheo-bronchial nodes. There is a difference between infection 
and lesion, if by lesion we mean gross tubercle or its visible remains. And 
that infection of the lung usually occurs before that of the tributary 
nodes we would be willing to admit, yet conditions need not be such that 
make this chain of events compelling. 

The tracheo-bronchial nodes ordinarily can receive tubercle bacilli 
by only two avenues. These are the bronchial arteries and the lym- 
phatics that drain the lungs, and the possibilities of their infection. are 
overwhelmingly in favor of the latter route. So long as lymphatic 
channels from the lungs are normal and are therefore open and func- 
tioning properly, the way from the lungs to lymph nodes remains open, 
and every facility is offered to bacilli, that gain the lungs by any route 
whatever, to proceed to the tracheo-bronchial nodes. I hope later to 
bring forward experimental evidence to support this view, just as ev- 
erything that we know about the pulmonary circulation tends to sup- 
port it. The nodes then really become the converging point of all for- 
eign particles that reach the lymphatics of the lungs, just as the lungs 
are the converging point of all foreign particles that reach the blood 
vascular circulation. In relation to all other lymphatic nodes, there- 
fore, the tracheo-bronchials are just as unique as are the lungs when 
compared to any other viscus that receives only its systemic blood sup- 
ply. And these nodes, being the converging point of lymphatic drain- 
age of the lungs, which in turn are the ultimate converging point of all 
foreign particles that start from the periphery by lymphatics and thence, 
if they get by intercalated lymph nodes, attain the venous system, can 
become in fact as well as theory the converging point of all material 
that is carried into the circulation from any place at the periphery of 
body. 

There can be no doubt that bacilli that reach the lungs, whether by 
way of the pulmonary or bronchial artery or by being breathed in, once 
they gain the pulmonary lymphatics, can be swept on into the tracheo- 
bronchial nodes without setting up lesion in the lung. Such bacilli 
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would go to the nodes by way of the lung, yet, properly speaking, they 
would not infect the lung. Other bacilli, however, presumably might 
and undoubtedly frequently do settle in pulmonary tissue, where they 
may initiate lesion. And as they multiply some again may get into 
lymphatics and then go to tributary nodes, and contribute to the tuber- 
culous processes already going on in the latter places. After consider- 
ing such facts some of which will receive more detailed and exact discus- 
sion in subsequent publications, it seems altogether unlikely that we 
can estimate the synchronism or lack of it, of tubercles in the lungs as 
compared with those in tributary nodes from gross morphological ap- 
pearances alone at any one particular time in the same individual. To 
gain a closer approximation to the truth we must study the matter ex- 
perimentally and follow the migration of bacilli and the lesions they 
produce step by step and day by day. 

Altogether apart from any speculative considerations, however, the 
above-described result of the subcutaneous inoculation of guinea pigs 
with R 1 demonstrates the fact that tracheo-bronchial node tuberculosis 
occurs without visible pulmonary tubercle. And the general result also 
furnishes food for thought that has a bearing on other ae and 
important phases of tuberculous infection. 

The general result shows a condition in which the visible tuberculosis 
is confined to the lymphatic system, while the more important viscera 
through which the tubercle bacilli must have gone and in which some 
undoubtedly lodged are spared. We immediately ask ourselves what 
this circumstance means. There is an old idea that is by no means 
moribund today that lymphatic tissue is peculiarly and inherently re- 
sistant to tuberculous infection and the development of tubercle. This 
idea was at first based on the common clinical observation that tubercle 
in lymphatic nodes pursued a less progressive course than in other or- 
gans such as the lungs; and, to explain this undoubted occurrence, the 
theory of an essential and native greater resistance of lymphatic tissue 
was put forward. Ideas of tissue resistance even went a good deal 
further. Because tuberculosis was noticed to occur in the lungs with 
disproportionate frequency, we heard much of the peculiar suscepti- 
bility or non-resistance of lung tissue. The implication in all such dis- 
cussions of resistance was that certain tissues are biologically, or at bot- 
tom chemically, so constituted that they put up a more active defense 
against the microscopic invader than other tissues which lacked the 
important antagonistic something. Such ideas failed to take into ac- 
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count phenomena that lay close at hand; such, for instance, as that the 
spleen of the guinea pig was a favorite site for tubercle while in the rab- 
bit splenic tubercle was comparatively rare, or that the rabbit’s kidney 
always became visibly infected, the guinea pig’s never. Such plain and 
everyday occurrences are available to every observer and would serve 
to curb the imagination of any adherent of the theory of inherent tissue 
resistance save him whose enthusiasm is not to be restrained by the com- 
pelling actuality and contrariety of scientific fact. 

Students of the enormously varied interacting phenomena that go 
on between invading microdrganisms and infected host have been slow 
to appreciate that perhaps the anatomical relations in the host deter- 
mine the issue of infection and its subsequent development. They 
have apparently been blind to the possibility that tubercle localizes and 
develops differently in the lung than in the liver, or in the liver than in 
the spleen, because in the first place the general anatomy of the animals 
is not the same,—which is undoubtedly true if we compare the guinea 
pig with the rabbit,—and secondly because the finer anatomy of one 
organ may be such that it favors focalization and growth of tubercle 
while in another organ the reverse may be the case. May it not be pos- 
sible that tubercle settles down and grows differently in lung and bone 
and lymph node and kidney and spleen because the finer structure of 
each of these organs differs one from another? May it not be possible 
that the manifestations of lung tuberculosis in a rabbit do not exactly 
resemble those of the guinea pig because the finer structure of the rab- 
bit’s lung differs in important essentials from that of a guinea pig? 
To-day we cannot answer this question, because, notwithstanding the 
tremendous strides that the comparative study of structure brought to 
anatomy and zoology, students of disease processes have not seen fit to 
adopt the method, and we have no science of comparative pathology. 

Nevertheless it is certain that the mere anatomic situation of the 
lymph nodes and the consequent circumstance that they form collecting 
points as it were of greater or smaller areas of drainage of the body 
explain to some extent why, as compared with other organs of the body, 
the lymph glands are peculiarly likely to gather tubercle bacilli to them- 
selves. Let us imagine that at any time a certain number of bacilli 
were entering the lung with the blood of the pulmonary artery. As they 
proceeded from main arterial trunk to finer and finer branches and 
thence to arterioles and capillaries where conditions would favor their 
settling out of the circulation, the whole tendency would be to distribute 
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the individual bacilli or clumps over a wide and ever-increasing area 
and make it so happen that comparatively few bacilli lodged at any 
one particular point; and we might presume as a corollary of this type 
of infection that the fewer the bacilli at any particular point the less 
likely would there be any infection or the less severe would be the initial 
infection. But when bacilli are proceeding toward lymph nodes they 
are numbers of individuals that started from many sources perhaps and 
are converging as it were toward one focus, and a focus of relatively small 
area at that. A capillary of the lung is one of innumerable capillaries 
to which bacilli may go when thrown into the lung. The ten or dozen 
small tracheo-bronchial nodes make up one point to which, once they 
have escaped from pulmonary foci or structures, all bacilli that origin- 
ate from the innumerable lung capillaries may proceed. All other 
lymph nodes of the body are similarly circumstanced but to a variable 
degree, and, when compared to tracheo-bronchial nodes, they occupy a 
minor position. 

Such relations help to explain why manifest tubercle is restricted to 
the lymphatic system when animals are infected with bacilli of low viru- 
lence. The microérganisms tend to accumulate in lymph nodes in suf- 
ficient numbers to produce lesion, while in the viscera the bacilli are so 
distributed that not enough locate at single points to set up visible 
tubercle. To substantiate this view I might add that when I inoculated 
guinea pigs with successive doses of large numbers of R 1 I almost in- 
variably succeeded in producing nodules in the spleen and lungs. 

At any rate, when we infect our animals with bacilli such as R 1 and 
avoid the confusing effects of widespread and rapidly progressing disease 
which are brought about by more virulent bacilli and which tend to ob- 
scure our efforts to unravel their meaning, we begin to appreciate the 
importance of anatomic relations in determining the course of infection; 
and it is largely for this reason that I have been at such length in describ- 
ing the effects of R 1. 
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LABORATORY OBSERVATIONS ON THE INFLUENZA 
EPIDEMIC IN A GOVERNMENT TUBERCU- 
LOSIS HOSPITAL 


H. J. CORPER, Captain, M.C., U. S. A., AND E. D. DOWNING, First Lieutenant, M. C., 
U.S.A. 


From the Laboratory of the United States General Hospital, No. 16 


The pandemic of influenza occurring during the past autumn, like pre- 
vious pandemics of this disease, has again followed well beaten lines 
of travel, and with a rapidity equaling the present day speed of locomo- 
tion. To all intents and purposes, this pandemic did not differ greatly, 
except in minor details, from those previously recorded (1) by seven- 
teenth century authors as “‘ague,” and as “influenza” in 1793, 1833, 
1847 and 1889-1890. It swept across Europe and then appeared in the 
American Atlantic Coast cities, rapidly spreading across the continent, 
apparently not sparing any particular type or class of people. 

The United States General Hospital No. 16 at New Haven, Connecti-. 
cut, a tuberculosis hospital, was not spared in the epidemic, and offered 
especial opportunity for the study of cases from clinical, roentgenological 
and laboratory standpoints (the two former are embodied in separate 
reports). The histories of the residents (consisting approximately of 
235 corpsmen, 424 consumptive patients, 72 physicians—resident and 
student—and 53 nurses) from a medical standpoint were fairly well 
known, this being a decided advantage in the study of cases, over condi- 
tions existing in civilian hospitals, where different types of cases, such as 
streptococcus and pneumococcus pneumonias, might easily be confused 
with influenza, on account of the clinical similarity, the short duration 
of the disease in one locality, and the unpreparedness to cope with the 
conditions imposed upon hospitals by the epidemic. This was strikingly 
brought out by the fact that the first influenza case, which proved to be 
the first fatal case at No. 16, was that of a consumptive (who entered 
with pyrexia seven days before death), in whom influenza was not sus- 
pected (the sputum being positive for tubercle bacilli) until necropsy. 
It is interesting to note that during the epidemic and previous and sub- 
sequent to it, there existed no cases of either streptococcus, pneumococcus, 
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etc., pneumonias at No. 16. That a limited epidemic of influenza can 
exist, especially in military camps, was pointed out by Vaughan and 
Palmer (2) in reporting on an epidemic during the latter part of March, 
1918, at Fort Oglethorpe. Unfortunately the bacteriology of this epi- 
demic was not worked out. They also pointed out the care necessary in 
diagnosing influenza, since ‘‘fever, type undetermined” and ‘‘influenza” 
have been merely convenient expressions by which to designate cases of 
an indeterminate sort, and a large percentage of these subsequently 
proved to be some other disease. Clinically, therefore, even though the 
disease in large pandemics is peculiarly characteristic in the majority of 
cases, it may in localized small epidemics, if this is the same disease, lead 
to a great deal of uncertainty in diagnosis. 

Pfeiffer (3) in 1890 found the influenza bacillus in the sputum and 
respiratory tract of influenza patients, and this seemed to settle the 
question of the etiological factor for the time being at least, except in 
France. Some uncertainty arose from the finding of the influenza bacil- 
lus in a large percentage of cases of whooping cough, measles, scarlet 
fever, tuberculosis and chronic bronchitis. To add to this confusion 
were the reports obtained from Europe from the epidemics occurring 
there this year, which preceded the American epidemic, the majority of 
observers (4) failing to find the influenza bacillus and some ascribing an 
etiological significance to a new diplo-streptococcus (seemingly a non- 
hemolytic streptococcus of the viridans type). The ultimate conclusion 
left with one, as a result of the European studies, is that the true nature 
of the epidemic is not known. 

One of the earliest American reports on the present epidemic of influ- 
enza in this country was made by Keegan (5) as a result of the studies 
carried on in the United States Naval Hospital at Chelsea, Massachu- 
setts. He found blood cultures at all stages of the disease negative. 
The white cell count in uncomplicated cases was usually below normal, 
or normal from the first to the fourth day, while subsequently it was ex- 
tremely variable, frequently maintaining a leucopenia in the influenza 
bronchopneumonias; and, when there was a secondary infection with 
either the pneumococcus or streptococcus, a leucocytosis. The urine 
in two-thirds of the cases contained a faint trace of albumin and numer- 
ous granular and hyaline casts. Pathologically the lungs presented a 
massive and largely confluent bronchopneumonia with later diffuse and 
confluent small abscesses, the remaining organs being essentially nor- 
mal, with the spleen and kidneys only congested. Empyemas were 
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rare. On bacteriological examination, throat cultures mostly gave 
valueless findings. Smears and cultures from lung punctures and ne- 
cropsies resulted in finding the influenza bacillus in 82.6 per cent of 23 
cases, 6 of these in pure culture; and 4 cases gave pure cultures of strep- 
tococcus hemolyticus. The most common secondary invader was the 
pnheumococcus occurring in 13 of the 23 cases, 6 of these being type II, 
2 type III and 5 type IV, but never alone. Keegan believes, as a result 
of his studies, that the influenza bacillus is the primary invader in all 
cases. Attempts to demonstrate a filterable virus failed. 

Friedlander, McCord, Sladen and Wheeler (6) as a result of a study of 
the epidemic at Camp Sherman, which started September 24, 1918, in 
definite form, found that the disease existed to a greater extent in men 
who had been in the service one month or less. Bacteriologically smears 
and cultures of sputum of influenza patients (apparently pneumonia 
cases) uniformly exhibited the pneumococcus: 80 per cent type IV, 18 
per cent type III and 2 per cent type II. One culture, in which pneu- 
mococci predominated, revealed two colonies of influenza bacilli. Sev- 
enty-six per cent of contacts, who never had manifest disease, revealed 


. the pneumococcus (usually type IV). Cultures from the throat and 


nose of influenza patients revealed pneumococci in 54 per cent and 
hemolytic streptococci in 4 per cent of the cases. Influenza bacilli 
were never found. Blood cultures on 100 patients with pneumonia were 
sterile in 94 per cent of the cases, and the remaining 6 per cent contained 
type IV pneumococci. At necropsy the pneumococcus predomi- 
nated in 53.3 per cent (75 per cent type IV and 25 per cent type 
III), while 46.7 per cent contained, as the outstanding organism, the 
streptococcus hemolyticus. In only one case were large numbers of 
both pneumococci and hemolytic streptococci found in the heart’s blood, 
lung exudate, pleural fluid, pericardial fluid, spleen and kidneys. One 
body contained pneumococci, type IV, and numerous colonies of influ- 
enza bacilli. They consider the pneumococcus-streptococcus group of 
organisms as a dynamic factor in this epidemic. Necropsies (20) re- 
vealed confluent bronchopneumonias with more than 50 per cent of 
lung tissue involved in the average case, but no pleural involvement. 
There were slight cardiac changes and most of the organs were congested, 
while the kidneys revealed a beginning acute hemorrhagic nephritis. 
At Camp Mills, where the epidemic started on September 18, 1918, 
Mix (7) obtained fairly definite evidence that the incubation period of 
the disease was short, approximately two days and that it was a contact 
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infection by droplet. His report does not go into detail as to the bac- 
teriology, but he states that the influenza bacillus was found in 88 per 
cent of the cases. In a few instances, the streptococcus was found alone 
or associated with the influenza bacillus. The majority of the pneumo- 
cocci found were either type II or IV. 

Spooner, Sellards and Wyman (8) in reporting on the treatment of 
type I pneumonia, occurring in association with the influenza epidemic, 
state that as a result of a large amount of laboratory work at Camp 
Devens, to be reported later, the influenza bacillus has been established 
as the etiological factor in this epidemic. The usual percentage of 
type I pneumococci (20 per cent) were found in the sputum, and blood 
culture revealed the same type in 8 cases. ‘The usual high mortality of 
type II cases was noted in the epidemic. 

Park (9) states that the results of the studies of the New York Board 
of Health closely agree with those reported by Keegan, indicating that 
the primary cause of the disease is the influenza bacillus, and the 
complicating infections, due to streptococci and pneumococci, are 
superimposed. 

At Camp Meade, Mathers isolated a coccus which Tunnicliff (10) 
reports on and calls ‘‘a green-producing streptococcus.” In smears it 
appeared as a Gram positive diplococcus, two microns long, with pointed 
ends and a capsule. In cultures it grew in pairs and long chains, pos- 
sessed a capsule and was not bile soluble. The colonies were large, green, 
flat and moist, with a tendency to become confluent. This organism 
was isolated by Mathers from the sputum in 87 per cent of 110 cases of 
influenza pneumonia examined. The influenza bacillus was also iso- 
lated in 58 per cent of the sputums cultured. Tunnicliff obtained spe- 
cific opsonins for the coccus (not for B. influenzae, micrococcus catarrh- 
alis or streptococcus hemolyticus), a specific decrease occurring in the 
pneumonia following influenza and persisting until the patient recovered, 
when they rose considerably above normal. 

As a result of the bacteriological studies at Camp Grant, Hirsch and 
McKinney (11) believe the epidemic of bronchopneumonia to be due to 
an infection by an extremely virulent pneumococcus, which exceeds 
greatly in virulence the usual strains of pneumococci identified with 
pneumonia. They found these pneumococci in the majority of their 
cultures and smears from the lungs at necropsy and a great many throat 
cultures. Blood cultures were positive in pure culture in 50 per cent 
of 9 of the cases, and the organism was also obtained from the spinal 
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fluid, middle ear exudates, frontal, maxillary and ethmoidal sinuses. 
Throat cultures from German prisoners without influenza as controls, 
contained pneumococci in pure culture in 20 of 50 examined, and they 
were innocuous to mice. Of 50 tabulated typings recorded, one was 
type I, 32 type II, and 17 type IV pneumococci. 

The reports obtained from civilian hospitals differ slightly from those 
of the Army and Navy. Nuzum, Pilot, Stangl and Bonar (12) studied 
cases of influenza in the civilian population of Chicago, including a few 
soldiers. Early in the disease the leucocyte counts were low while after 
the onset of pneumonia a definite leucocytosis quite commonly appeared. 
The urine contained a trace of albumin with hyaline and granular casts. 
Blood cultures in glucose broth and on blood agar were sterile in 42 
cases. The predominating organism found in the washed sputum (70 
per cent) and in throat cultures (74 per cent) was the pneumococcus. 
The streptococcus hemolyticus was found in 20 per cent of washed 
sputums. Twenty-one of 36 consecutive lung punctures during life 
were sterile. Of the 15, eleven punctures were positive for pneumo- 
cocci in culture; 3 revealed hemolytic streptococci and 1 micrococcus 
catarrhalis. At necropsy, lung cultures (a total of 34) revealed 21 cul- 
tures of pneumococcus (10 of these in pure culture) while the influenza 
bacillus was found in only 3 cases; hemolytic streptococci in 15 cases; 
2 type I, 8 type II, 3 type III‘and 13 type IV pneumococci. They be- 
lieve that the pneumococcus is the most important secondary invader 
and is responsible for many of the rapidly fatal pneumonias. Attempts 
to obtain a filterable virus failed. 

Strouse and Bloch (13) reporting from the Michael] Reese Hospital 
of Chicago state that leucopenia is the rule in the disease, except when 
empyema develops, when a leucocytosis results. They give the bac- 
teriological findings of Catherine Howell who obtained the influenza 
bacillus in 8 per cent of 13 sputums examined and 12 per cent of 125 
throat cultures, but never in the blood, pleural exudate or nose; the pneu- 
mococcus (not reported as typed) in 23 per cent of 13 sputums, 64 per 
cent of 125 throat cultures, 18 per cent of 22 nose cultures and of 25 per 
cent of 8 pleural exudates. Other organisms (streptococcus hemolyti- 
cus, staphylococci, etc.) were found in a large percentage of cases. No 
conclusions from a bacteriological standpoint were drawn. 

Forbes and Snyder (14) as a result of blood studies in a small mild 
epidemic of “influenza” at Camp Hancock in April, 1918, state that the 
absence of hyperleucocytosis, or actual leucopenia and relative lympho- 
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cytosis are characteristic of influenza (apparently a complicating bron- 
chopneumonia decreasing the lymphocytes). Influenza bacilli were 
not found in the blood stream in mild cases, while they were found in 
4 of 10 sputums. 

The care necessary in recognizing the influenza bacillus, especially 
in routine work, is indicated by a report from Dick and Murray (15), 
who found that this organism can exist either in leptothrix forms or as 
small bacilli, the change from one to the other being accomplished by 
mere change in reaction of medium on which the organism is grown. 

The pathology of the influenza pneumonias is well described by Sym- 
mers (16) who found a confluent bronchopneumonia usually in both 
lower lobes with compensatory emphysema at the borders an dlater 
occasional miliary abscesses. The heart muscle and kidneys revealed 
slight parenchymatous changes and congestion. The liver and duode- 
num revealed slight changes associated at times with a mild jaundice, 
and the spleen was rarely enlarged. 

The observations to be reported in this paper were made partly as a 
result of the routine examinations during the influenza epidemic, and 
partly with a view to determining the value of diagnostic and prognostic 
tests; also to find, if possible, the etiological factors concerned in the 
disease. 

Since the influenza bacillus seemed to stand out as the distinctive or- 
ganism of the epidemic, thus differing from the pneumococci and strep- 
tococci, it was determined to make a survey examination of the nose and 
throats of as many of the residents of the hospital as possible, to deter- 
mine the incidence of the B. influenzae, and the significance of such find- 
ings. The results in non-tuberculous cases are recorded in table 1. 

This tabulation indicates that the incidence of influenza bacilli in the 
nose and throat of people not actively suffering from the disease is fairly 
high (14.0 per cent) while in those suffering from the disease it is com- 
paratively low (28 per cent of all cases). This may be explained by the 
following possibilities; either that the organism is found in two forms, 
virulent and avirulent, or that a great many people are carriers during 
an epidemic; or possibly, that the nose and throat are poor sources of 
material for cultivation of the bacillus in determining its residence in the 
body. (The difficulty of cultivation of the B. influenzae must not be 
lost sight of, however.) 

The tabulation of the consumptives, examined during the epidemic, 
indicates that a large percentage (24 per cent) harbored influenza bacilli 
in their nose and throat in the absence of clinical symptoms (espe- 
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cially high temperature), while from those presenting symptoms of acute 
disease (high temperature) the influenza bacillus was recovered in 62 per 
cent of the cases. 

The nose and throat examinations recorded in tables 1 and 2, especially 
in definite cases of influenza, as compared with individuals not suffering 


TABLE 1 


Incidence of influenza bacillus (by culture) in the nose and throat of non-tuberculous residents 


PERCENTAGE 
POSITIVE 


DETACH- 
B. SANITARY 
INFLUENZAE OFFICERS NURSES MENT TOTALS 


CORPSMEN | coppsMEN 


Positive | 3* (2)}9 (6)| (2)}11 (9)} 25 (19) 
Negative |45 (46)|43 (46)|12 (12)|53 (55)/153 (159) 


14.0(10.6) 


toms of influ- 


Without symp- 
enza 


With symp- Positive |1 (1)}5 (5)|12 (6)| 20 (12) 


tomsf of in- 
fluenza Negative} 4 (5)} 6 (7)|19 (19)|49 (55)} 78 (86) 


28.5 
With influenza 
broncho- 
pneumonia 


Positive | 2 (2)}1 (0)} 1 (0) (7)| 20 (9) 
Negative} 1 (i)} 3 (4)} (2) (26)| 22 (33) 


Totals 56 64 40 158 318 20.4 (12.5) 


* The first figure indicates the results of all examinations (in some cases as many as 7 
or more were made) while the figure in brackets indicates the results of a single (first) exami- 
nation. 

t These patients presented definite symptoms of influenza but no definite clinical bron- 
chopneumonia. 


TABLE 2 


Incidence of influenza bacilli in the nose and throat of consumptives (patients) 


MODERATELY FAR 
D VANCED 
ADVANCED ADVANC 


TOTALS 


No. symptoms of | | 18 IX  (10)| 510 (4)|24 (14) 


acute active | Negative (2) | 11 (1) |62 XXXIX (70)|12 V(13)|76 (86) 
disease 


Symptoms of 
acute active | | Positive |1 I (0) | 11 () |15 © XII (9)| 6 I (4)/23 (13)} 62 
disease (proba-{ | Negative|(O (1)|0 (1)|7 VIL (13)) 7IL ()|14 (24)} (35) 
bly influenza) 


* The first figure given is the finding obtained on repeated cultures from one to as many as 
6or7. The figure in Roman numeral is the number of patients who were on exercise and thus 
could mingle to a great extent with other patients, etc. 

+ The figure in brackets is the finding on a single first examination. 
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from influenza, left one in doubt as to exactly how frequently this bacil- 


lus is encountered in the disease, and for this reason the sputum of a 
number of influenza cases, with and without definite bronchopneumonia, 
were examined for influenza bacilli; some only once but the majority 
two or more times, with the result recorded in table 3. 

Eight consumptives with symptoms revealed influenza bacilli in the 
sputum; 8 on first examination, and 7 in all examinations (one having 
been examined only once). 


TABLE 3 


Presence of influenza bacilli in the sputum of influenza patients 


INFLUENZA 
BACILLI 


FIRST EX- 
AMINATION 


ALL 


NATIONS 


EXAMI- 


Cases with influenza symptoms 


Influenza bronchopneumonia cases 


Positive 
Negative 


Positive 
Negative 


TABLE 4 


Classification of organisms exclusive of B. influenzae 


TUBERCULOSIS PATIENTS 


INFLUENZA PATIENTS 


symp 


With 


toms 


Without 
symptoms 


Influenza 
symptoms 


Broncho- 
pneumonia 


Throat 


Sputum 


Throat 


Sputum 


Throat 


Sputum 


Throat 


Sputum 


Staphylococci 


Micrococcus catarrhalis........ 


Pneumococcus type I 
Pneumococcus type II......... 
Pneumococcus type III........ 
Pneumococcus type IV......... 
Pneumococcus untyped........ 
Streptococcus hemolyticus..:... 
Streptococcus viridans......... 
Streptococcus undifferentiated.. . 


NOR 


O 


The results in table 3 speak for themselves, and indicate a high inci- 


dence (about 100 per cent) of influenza bacilli in the sputum (when such 
could be obtained) of influenza patients, especially during the broncho- 
pneumonia stage of the disease. 

Unfortunately the above sputums (recorded in table 3) were not al- 
ways studied for all other organisms, but a study of a series of cases for 


other organisms gave the findings recorded in table 4. 
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The irregularity in these findings is noted at a glance, the predomi- 
nating organisms, however, (besides the influenza bacillus) being pneu- 
mococci (mostly types III and IV, but some types I and II). 

Since the influenza bacillus was so consistently found in the sputum 
of cases of influenza bronchopneumonia, it was considered desirable to 


TABLE 5 


Persistence of influenza bacilli in the sputum, throat and nose of influenza cases and carriers 
(without symptoms at any time) 


OCTOBER* NOVEMBER 
DIAGNOSIS 


8 | 14) 18 


Carrier, no symptoms +)—|+ 

Influenza symptoms 

Influenza symptoms 

Influenza symptoms 

Influenza symptoms 

Influenza bronchopneumonia 

Influenza bronchopneumonia 

Influenza bronchopneumonia 

Influenza bronchopneumonia 

Influenza bronchopneumonia with 
inactive pulmonary tuberculosis 

Influenza bronchopneumonia with 
inactive pulmonary tuberculosis 

Influenza bronchopneumonia with 
inactive pulmonary tuberculosist 

Influenza bronchopneumonia with 
active pulmonary tuberculosis... 

Influenza bronchopneumonia with 


ONAN PWD 


* Unfortunately most of the findings in October were obtained in these cases by examin- 
ing only nose and throat swabs, but those in November were the result of sputum (espe- 
cially), nose and throat examinations, the sputum findings being consistent in nearly all 
cases. 

t This case was examined a large number of times prior to the appearance of symptoms 
and was always negative, becoming positive the day subsequent to the appearance of symp- 
toms and remaining so. 


follow up some of the cases of bronchopneumonia to determine just how 
long the influenza bacilli would be present in the sputum, nose and throat. 
The results given are the composite of sputum, nose and throat cultures. 
The results are recorded in table 5. 

The results indicate that the influenza bacillus can be carried during 
epidemics by people presenting no symptoms of the disease for several 
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TABLE 6 


Abnormal urinary findings obtained 


19 


NON-TUBERCULOUS CASES TUBERCULOUS CASES 


Influenza symptoms Influenza bronchopneumonia Influenza symptoms 


Positive 


Negative 


Positive 


Negative 


Positive 


Negative 


Albumen Casts 


Albumen 
and casts 


Albumen 


Casts 


Albumen 
and casts 


Albumen 


Casts 


Albumen 
and casts 


24% 


62 


19 


17 


TABLE 7 


Leucocyte counts in influenza cases 


INFLUENZA CASES TUBERCULOSIS CASES 


With influenza symptoms 


Influenza symptoms 


Bronchopneumonia 


After 3 days 


1-3 days 


After 3 days 


1-3 days 


1-3 days 


After 3 days 


Minimum 


Maximum 


Minimum | Maximum 


8,800 
5,800 
6,000 
6,800 
7,400 
5,000 
5,300 
4,600 
7,000 
9,600 


8,800 
8,800 
8,800 
7,800 
12,000 
6,400 
4,200 
7,600 
7,400 


8,600 
8,400 
6,800 
8,400 
6,600 
3,050 
4,950 
9,600 
4,400 


3,400 
4,800 


7,600 
| 6,400 
| 9,800 
8,200 


5,200 
3,920 

9,800 
9,000 
11,400 
7,200 
4,000 


11,400 


6,200 


17,700 
7,600 


12,800 


6,600 
12,000 
4,400 
8,800 
7,200 
12,800 
6,000 
16,200 
6,600 
8,200 
7,800 
6,400 


7,500 
20,800 
9,400 
5,400 
5,400 
7,600 
11,500 
11,900 
5,200 


11,300 
16,700 


15,700 


6,200 


5,400 


9,750 
7,400 


11,000 
9,700 


| 
| = 25 5 | = 13 1 
|| | 0% 57% 11% | 43% 3% 
— 
5,100 | 12,200 
3,200 9,400 
2,400 8,200 
9,200 | 16,000 
4,500 
7,200 8,400 
5,720 9,450 
8,050 | 11,500 
3,600 3,800 
7,300 | 11,800 
5,800 | 5,600 7,400 ‘ 
4,600 21,500 
6,400 | 4,800 | 16,800 
5,500 6,200 
3,400 | 3,800 
14,000 | 4,400 | 
9,200 | 6,600 | 12,400 
7,450 4,100 
10,850 
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weeks, after which they may disappear. Influenza patients not present- 
ing bronchopneumonia may carry the influenza bacilli for a shorter 
time (possibly a few weeks) than those having influenza bronchopneu- 
monia, the latter harboring the bacilli for more than a month in a few 
cases, the disappearance of the bacilli probably being in some way re- 
lated to complete abeyance of pulmonary symptoms. ‘The organism is 
found more frequently in sputum, and seems to prefer the lower respi- 
ratory tract (not the upper, nasopharynx) thus differing from the or- 
dinary acute cold organisms. 

Blood cultures on a series of 10 influenza bronchopneumonia cases 
were found uniformly negative for influenza bacilli. 

The routine (abnormal) urinary findings are recorded in table 6. 

Albumin and casts were frequently found in the urine of influenza pa- 
tients, albumin being much more common than casts. 

The blood picture was studied in a large number of cases and revealed 
usually either a leucopenia or no change in the total leucocyte count for 
the first three days of the disease, while after this time the leucopenia 
may persist or be replaced by a leucocytosis. A few of these counts 
have been picked haphazard, and are recorded in table 7. The differ- 
ential counts were not sufficiently consistent to be of any definite value. 

The necropsies during the period of the epidemic totaled 19. Of these, 
6 were clear-cut cases of pulmonary tuberculosis, with no findings char- 
acteristic of influenza, and two of the remainder were not bacteriologi- 
cally studied. The findings in the remaining 11, seven of which pre- 
sented tuberculosis in some form (3 of them healed) are recorded in 
table 8. 


SUMMARY AND CONCLUSIONS 


The influenza bacillus was found in the nose and throat of a fairly 
large percentage (14 per cent) of apparently normal individuals, without 
symptoms of influenza, at the United States General Hospital No. 16, 
during the 1918 influenza pandemic. The organism was, however, iso- 
lated from a larger percentage (28.5 per cent) of patients presenting 
symptoms of influenza. 

The influenza bacillus was isolated from the nose and throat of 24 
per cent of consumptives who were free from symptoms of acute disease, 
while in those presenting such symptoms the bacillus was obtained in 
62 per cent of the cases. 
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In cases of typical, uncomplicated influenza, the influenza bacillus 
was obtained in the sputum from 75 per cent of the cases, while in pa- 
tients presenting a bronchopneumonia, the organism was obtained in 
100 per cent of the cases. 

The influenza bacillus was not the only organism obtained from the 
sputum of influenza patients, but was commonly accompanied by some 
other organism, most frequently the pneumococcus (type I, II, III or 
IV) or streptococcus. The latter organisms did not, hofvever, occur as 
consistently as the influenza bacillus. 

The influenza bacillus can be carried (for several weeks) by people pre- 
senting no symptoms of the disease. Those presenting symptoms with- 
out bronchopneumonia may carry the organisms for a few weeks, while 
the bronchopneumonia cases may carry them for a month or more. 
The influenza bacilli are found more frequently in the sputum and seem 
to prefer the lower respiratory tract, not the upper, thus differing from 
the ordinary acute cold organisms, their disappearance being related 
to the complete abeyance of pulmonary symptoms. 

Blood cultures in cases of influenza were uniformly negative for the 
influenza bacillus. The urine revealed albumin (24 per cent early to 
57 per cent severe) and casts (9 per cent early to 11 per cent severe 
cases). The total leycocyte count was fairly uniformly low or normal 
during the first three days of the disease, after which an occasional leu- 
cocytosis may be found. Differential counts revealed no data of value. 

Necropsy findings on eleven cases of influenza bronchopneumonia (7 
of which presented pulmonary tuberculosis in some form; 4 active and 3 
healed cases) revealed the influenza bacillus in the lungs in 10 cases and 
the pneumococcus in 8. Influenza bacilli were never found in the blood, 
but pneumococci were found in 3 of 7 cases examined. ‘The presence of 
the influenza bacillus in the sputum, during influenza epidemics, seems 
to be of definite diagnostic value, especially when taken in conjunction 
with clinical and roentgenological findings. 

In concluding, we wish to acknowledge our gratitude to Lieutenant- 
Colonel Estes Nichols, and the clinical staff of the United States Gen- 
eral Hospital No. 16, and especially to Second Lieutenant Parker and 
Miss Miriam K. Dasey, for aiding in obtaining the data used in this 
contribution. 


H. J. CORPER AND E. D. DOWNING 
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THE RESULTS OF SANATORIUM TREATMENT OF PUL- 
MONARY TUBERCULOSIS WITH PARTICULAR 
REFERENCE TO THE THERAPEUTIC 
USE OF TUBERCULIN 


BERTRAM H. WATERS anp ANDREW PETERS, Jr. 


From the Loomis Sanatorium, Loomis, New York 


The eager search for a specific adjuvant in the treatment of tubercu- 
losis, almost pathetic in its failures, so encouraging in its apparent though 
occasional successes, has taught us at least the truth of Sir Almroth 
Wright’s statement that “the body has the machinery for immunization, 
and you can play tunes upon it if you know the laws. If you do not 
happen to know the laws when playing upon it, it may be quite injurious.” 

For obvious reasons the determination of the therapeutic value of 
tuberculin is difficult, and to-day, after more than a quarter of a cen- 
tury, our convictions regarding it are indefinite and are colored by indi- 
vidual experience in which its beneficial or harmful effects predominate 
and may have been deceptive. 

The various periods of its employment in pulmonary tuberculosis since 
its introduction by Koch, have been rather aptly epitomized (1) as fol- 
lows: 1. Era of tuberculin delirium (1890-1893); 2. Era of tuberculin 
execration (1893-1903); 3. Era of tuberculin enthusiasm (1903-1913); 
4. Era of tuberculin apathy (since 1913). 

The above author, Ringer, believes there can be no doubt that, at 
present, tuberculin is unpopular and many who in the past used it to a 
large extent are employing it now only in an occasional case. It has 
been well said (2) that probably no one method of treatment has had 
stronger adherents or more bitter enemies. However, Baldwin (3) ob- 
serves that recently tuberculin enthusiasts are less apt to make such 
extravagant claims as formerly. 

It was with the purpose of determining, so far as possible, by a care- 
ful statistical inquiry, the results in a considerable number of Loomis 
Sanatorium patients who had been considered suitable for tuberculin 
treatment, and to make a comparison of these, in groups, with other 
patients treated by hygienic and dietetic methods alone, thus supple- 
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menting other reports of a similar nature and purpose, that the following 
study was undertaken. Hamman and Wolman (4) have emphasized 
the necessity for such studies of sanatorium statistics, while recognizing 
their limitations and possible sources of error: 


We must prepare to seek the truth in a painstaking comparison covering a 


long period of time . . . . moreover, it is advisable to have as large 
a number of patients as possible reported by the same observer 
This leads us . . . . toa study of reports of institutions where hea 


numbers of patients with pulmonary tuberculosis are aggregated, in other 
words to hospital or sanatorium statistics. Here only do we get many pa- 
tients under a system both of observation and treatment that is capable of 
being unified and standardized. 


The criteria which appear to be of most practical service in estimating 
such results on a statistical basis are (a) working ability and (b) duration 
of life. The first is perhaps the more open to objection, though less so 
the longer the time elapsed since discharge from the sanatorium, while 
the second, although the manner of life of the patient after leaving the 
sanatorium is doubtless an important determining factor, is fairly reli- 
able in a large group in which the variable factors are more nearly 
balanced. To again quote Hamman and Wolman: 


The treatment that adds the miost years to the patient’s life is in all prob- 
ability the most efficacious. Few sanatoria have made tuberculin reports 
on this basis. Such figures are extremely hard to gather, but they should be 
gathered. 


The disappearance of tubercle bacilli from the sputum while under 
treatment, which has been frequently used as a basis of comparison, and 
has a prognostic significance, is to be regarded per se as a criterion of 
immediate rather than late results. Nevertheless for various reasons, 
we have included this in our study. 

Riviere and Morland (5) have distinguished three general methods or 
systems of administering tuberculin, of each of which variations, modi- 
fications and gradations exist: 

1. The use of relatively large initial doses, sufficient to produce a 
reaction, repeated until tolerated and then increased. As exponents of 
this method they mention Camac Wilkinson in England, and Moeller, 
and Pickert and Lowenstein at sanatoria in Belzig and Beelitz, where it 
has been the traditional method. 
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2. The method of avoiding reactions by the use of minute initial 
doses with very gradual increases, carried out in extreme form by Sahil 
and advocated in more moderate form by Trudeau and Denys. 

3. The method of rapidly increasing from a comparatively small 
initial dose to the reactive point, endeavoring to keep below the point of 
manifest clinical reaction but to produce the maximum stimulation. 
This plan recommended by Riviere and Morland, has probably been 
generally followed by clinicians in recent years. 

A statistical comparison of immediate and late results in 185 patients 
treated with, and 864 patients treated without tuberculin, at the Adi- 
rondack Cottage Sanitarium (now Trudeau Sanatorium) from 1890 to 
1905 made by Lawrason Brown (6), appeared to favor those treated 
with tuberculin, particularly in the moderately advanced group. The 
selection of the patients was as follows: From 1890 to 1902 only those 
in good general condition without fever or serious complications (this 
included a large proportion of incipient cases) received tuberculin; from 
1902 to the conclusion of the period, the patients selected themselves— 
usually those who had not done so well,—and were mostly moderately 
advanced cases. There was a rather marked advantage in the moder- 
ately advanced group as regards loss of bacilli from the sputum—44 
per cent of those given tuberculin as compared with 24 per cent of those 
not so treated—but the difference in the late results, as judged by the 
percentage living one to fifteen years later, was less pronounced. It 
must be remembered, however, that the moderately advanced stage is a 
very broad one, with room for wide variation, particularly as regards 
the amount of pulmonary damage. For this reason we shall subdivide 
it in presenting our figures. 

With regard to loss of tubercle bacilli from the sputum during treat- 
ment, most of the reports indicate a greater percentage among those 
treated with tuberculin, but the basis of comparison in many of them is 
by no means clear. Hamman and Wolman (4) include statistics of vari- 
ous authors previously published on this point. Noel Bardswell (7) 
has recently gathered some interesting data from the records of the 
King Edward VII Sanatorium at Midhurst. His somewhat earlier re- 
ports (8) seemed to indicate that while tuberculin had no appreciable 
effect on general results, a slightly larger number of patients were dis- 
charged bacilli-free during the years in which tuberculin was used than 
in former years, especially those of the moderately advanced group, the 
method of administration being that recommended by Bandelier and 
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Roepke. But a compilation of the statistics for each year and for each 
group (Turban-Gerhardt) from 1906-1907 to 1916-1917 inclusive does 
not show that tuberculin has had such influence. During the first five 
years, that is, until 1911-1912, it was not used. During the following 
four years, it was given to a varying number of patients considered suit- 
able, and in the last two years, 1915-1916 and 1916-1917, it was aban- 
doned. ‘The figures for each year are given and considerable fluctuations 
were noted, which could not be ascribed to any particular therapeutic 
variant. For instance among the Group I cases the minimum percent- 
age loss of bacilli from the sputum was 24.4 per cent in 1910-1911, and 
the maximum 62.5 per cent in 1916-1917, and in neither year was tuber- 
culin given. Among the Group III cases there was a variation from 0 
to 11.2 per cent showing disappearance of bacilli, both extremes also 
occurring in years when tuberculin was not given. Bardswell concludes 
that no influence of tuberculin upon the disappearance of tubercle bacilli 
from the sputum can be discovered in the Midhurst records. 

In order to compare the figures for each of the periods (pre-tuberculin, 
tuberculin, and post-tuberculin) we have taken the liberty of re-combin- 
ing them from Bardswell’s tables for the years representing these 


three periods: 


Group I (Turban-Gerhardt) 


1906-1907 to 1910-1911, (5 years), no tuberculin: 74 out of 191 cases 


or 38.8 per cent lost bacilli. 
1911-1912 to 1914-1915, (4 years), tuberculin used in 44 cases: 40 


out of 87 cases or 46 per cent lost bacilli. 
1915-1916 to 1916-1917, (2 years), no tuberculin: 24 out of 40 cases 


or 60 per cent lost bacilli. 


Group II (Turban-Gerhardt) 


1906-1907 to 1910-1911, (5 years), no tuberculin: 92 out of 435 cases 


or 21.1 per cent lost bacilli. 
1911-1912 to 1914-1915, (4 years), tuberculin used in 192 cases: 97 


out of 406 cases or 23.9 per cent lost bacilli. 
1915-1916 to 1916-1917, (2 years), no tuberculin: 38 out of 170 cases 


or 22.4 per cent lost bacilli. 
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Group III (Turban-Gerhardt) 


1906-1907 to 1910-1911, (5 years), no tuberculin: 11 out of 305 cases 
or 3.6 per cent lost bacilli. 

1911-1912 to 1914-1915, (4 years), tuberculin used in 70 cases: 13 
out of 238 cases or 5.5 per cent lost bacilli. 

1915-1916 to 1916-1917, (2 years), no tuberculin: 8 out of 160 cases 
or 5 per cent lost bacilli. 

There has been much discussion in the past regarding the immediate 
results, applicability and suitability of tuberculin therapy, to bind 
little of which we shall refer. 

Hamman and Wolman at the time their book was written (1912) 
believed that the most definite results were obtained “in advanced or 
moderately advanced patients when nutrition has suffered and when 
mild fever is controlled by rest;” that ‘‘while a rapidly progressive lesion 
cannot be expected to halt, patients who have undergone no improve- 
ment or are even slowly progressive, in spite of the best of care, are 
often given by tuberculin a shove in the right direction.” They were 
of the opinion, however, that it must be considered a subsidiary agent, 
and as such should be combined with the best therapeutic measures 


available. From much the same view point Bandelier and Roepke (9) 
speak of the ‘‘ictus immunisatorius” in indolent torpid cases. 

Sahli (10) considered tuberculin treatment chiefly valuable in in- 
cipient cases, but believed also that all localized tuberculosis is suitable 
for it provided the patient is not already overloaded with tuberculin. 

Minor (11) regarded it as unnecessary in incipient cases but valuable 
in those with moderate involvement, afebrile cases and those not making 


progress. 
Riviere and Morland (5) refer to the reports of loss of bacilli from the 


sputum. They considered it of demonstrated value in closed tuberculo- 
sis, and while admitting that it might be unnecessary in such cases, be- 
lieved there would probably be a small percentage which would not do 
so well without it. 

Hector Mackenzie (12) called attention to the fact that the results 
credited to tuberculin have been obtained mostly in selected cases, and 
that ‘‘a favorable type of disease must in most cases have been selected 
for treatment, if it is possible to carry on a course of tuberculin injections 
for three months without real or apparent reactions . . . . Most 
of the cases that do well appear to be cases that one would select as likely 
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to do well under favorable conditions of hygiene and care.” After re- 
peated trials of many methods of administration and dosage he still felt 
uncertain as to the value of tuberculin. ‘‘When all is said and done, we 
have to acknowledge that the results so far are not brilliant, certainly 
not convincing.” 

Shalet (13) in a series of patients treated with tuberculin at Otisville, 
while unable to conclude that the number of distinctly improved and 
apparently cured was apparently greater than under sanatorium treat- 
ment alone, credited it with bringing up to the same standard as the 
latter a type of case that ordinarily would not fare so well, or so closely 
conform to it. 

Taunton (14) made a comparison of cases chosen for tuberculin treat- 
ment at the Royal National Hospital, Ventnor, Isle of Wight, from 
among selected “work blocks,”—on the usual graduated labor,—and 
compared them with patients from other blocks. In respect to length of 
treatment, ultimate ability to work, and after results, it was unfavorable 
to tuberculin. 

Hay (15) made a statistical comparison of the results obtained at the 
Aberdeen City Hospital in 1913, when tuberculin was used in a fair pro- 
portion of cases of pulmonary tuberculosis (85 out of 163)—the very 
active advanced cases and the intolerant ones being eliminated—with 
the results obtained in 1914, when its use was much more restricted (28 
out of 194), the method of administration being that of Camac Wilkin- 
son. The comparison was not such as to convince him of the therapeu- 
tic value of tuberculin, and he concludes that while tuberculin may be 
not without value in the treatment of certain cases of pulmonary tuber- 
culosis, it is not a remedy from which in general any very substantial 
results are to be expected. 

Fishberg (16) has given tuberculin therapy a fair trial both in hos- 
pital and private practice and has found it either altogether wanting in 
therapeutic effects when used in infinitesimally small doses, or decid- 
edly harmful when given in substantial doses. He points to the scar- 
city of reliable comparative statistics of ultimate results, and quotes 
Rist (1913) as follows, “‘for my part I have never seen a patient doing 
well under tuberculin without remaining in doubt whether he would not 
have done as well without tuberculin.” 

Ringer (1) believes that few, after a full trial of it along rational lines, 
that is, restricted to a limited group of suitable patients in suitable dos- 
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age, will abandon it as harmful, though many discard it as inert and 
useless. 

Baldwin (3) finds the results in pulmonary cases not brilliant in the 
moderately advanced group nor the figures for the permanency of ar- 
rests in this class impressive; nor does he believe that the cures of incip- 
ient tuberculosis mean notable success for any agent, when, as is usually 
the case, other measures of recognized value are combined with tuber- 
culin. He believes that localized tuberculosis, including localized, 
partly fibrous lung tuberculosis, does present a field for reactive treat- 
ment, but requires such dosage as will affect the focus, and concludes that 
tuberculin is an agent of limited application, with safety, when employed 
in quiescent pulmonary tuberculosis and that it is contraindicated in 
active progressive disease. 

Bushnell (17) remarks that tuberculin is most helpful to those who 
need help least, and that physicians whose practice is largely confined to 
patients with marked, manifest pulmonary tuberculosis, are rarely en- 
thusiastic advocates of its use; further he believes that cases of genu- 
inely active involvement are more often harmed than benefited by it. 

The patients admitted to the Main Division of Loomis Sanatorium 
from December 15, 1906, to December 15, 1912, have been selected for 
this report, and the end-period which we have chosen, December, 1917, 
gives an interval of five to eleven years, with an average interval of 
eight years, in which to determine our after-results. These individuals 
during observation were as far as we know under similar and uniform 
conditions of environment and regimen. In our comparisons we have 
considered, on the one hand, only those patients who received tubercu- 
lin treatment for three months or more, and on the other, only those who 
had been under the general sanatorium treatment for three months or 
more. A few selected patients were treated by a method of graduated 
labor based upon that employed by Paterson at Frimley, particularly 
during the latter part of the period covered, and these have been included 
in the group under general sanatorium treatment alone. Their separa- 
tion from the others, because of their small number and the circumstances 
of their selection, would be misleading, and most patients were given 
graduated exercise of some sort, usually walking. Patients treated both 
by tuberculin and graduated labor are not included in either of the 
groups studied, nor were a very few patients who received artificial pneu- 
mothorax at that period or later. (In a small proportion of the patients 
for whom we have tabulated information of the general condition on ad- 
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mission (favorable or unfavorable) in addition to the classification of the 
stage of the disease, this fact was ascertained.) It is important to note, 
and this should be borne in mind in considering the conclusions reached, 
that the period of residence in the sanatorium of the tuberculin treated 
group was considerably longer than that of most of those patients under 
general routine treatment. 

The selection of those patients who received tuberculin was presuma- 
bly made along the general lines laid down by King (18) as follows: 

1. Incipient cases who had been under observation sufficiently long 
to justify the belief that they were not progressive, and who were with- 
out fever or other evidence of marked general toxemia. 

2. More advanced cases presenting evidence of ‘‘arrested ac- 
tivity” who had been for some time without material change in their 
condition—local or constitutional—but still had cough-and bacillary 
sputum. 

The form of tuberculin generally employed was B. E. The dosage 
and interval were according to the plan devised by Brown and Pope. The 
' initial dose as a rule was 0.0000001 gram and the maximum dose rarely 
exceeded 0.001 gram. 

As‘a preliminary to the comparison, a general survey was made of all 
the patients who had been admitted to the Main Division of the Sana- 
torium during the period selected (December 15, 1906, to December 15, 
1912). A study of the general after-results in patients admitted during 
another period (1902-1905) was made by King (19), their status on Oc- 
tober 31, 1911, being determined. In that only patients under treat- 
ment thirty days or more were included, while in our preliminary survey 
all who could be traced were included. This necessarily tends to in- 
crease the mortality figures among the far advanced, as it includes a num- 
ber of patients dying soon after admission. 

The status of all those patients admitted between December 15, 1906, 
and December 15, 1912, who could be traced up to December, 1917, is 
included in the figures in table 1, and covers 1067 patients. The classi- 
fication is the standard of the National Tuberculosis Association, the 
Moderately Advanced being also subdivided into the stages according to 
Turban. “Condition satisfactory” means that the patient is apparently 
well and living under normal conditions of life; ‘‘condition unsatisfac- 
tory” means that the patient is unable to follow his or her ordinary occu- 
pation and either is residing in a health resort or living under conditions 
of invalidism elsewhere. The deaths known to be the result of tuber- 
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culosis or other causes are classified respectively. It will be observed, 
however, that a considerable number of the deaths is put under the 
caption “‘cause not stated.” It seems fair to assume that most of these 
resulted from tuberculosis, since this is true for most of those for whom 
the cause of death is known, and this assumption is the more highly 
probable for those dying soon after leaving the sanatorium. The total 


TABLE 1 


Status, December, 1917, of 1067 patients admitted to the Main Division of Loomis Sanatorium 
between December 15. 1906, and December 15, 1912 


LIVING DEAD 
NUMBER 
PATIENTS atisfac- | Unsatis- Tubercu- |Cause Not ’ 
tory factory Doubtful losis Stated Other 


Living 121 (85.8%) Dead 15 (10.6%) 


Incipient 107 10 | 4 8 


7 5 
(75.9%) (5.7%) | (3.6%) 


Moderately advanced 
Living 22 (81.5%) Dead 4 (14.8%) 


A 


19 2 | 1 1 3 | 1 
(70.4%) (3.7%) (3.7%) 


Turban I 


A 


88 15 | 5 42 


52 | 3 
(42.9%) (20.5%) (1.5%) 


Living 68 (38.4%) Dead 104 (58.8%) 


A 


51 16 | 1 47 


57 | 5 
(28.8%) (26.5%) (2.8%) 


Living 50 (9.7%) Dead 460 (89%) 


A A 


Far advanced 


Living 108 (52.7%) Dead 94 (45.8%) 


37 12 | 1 333 127 


7 
(7.2%) (64.4%) | (1.3%) 


proportion known to have died from other causes within the period of 
this investigation is found insignificant, varying from 1.3 per cent to 
3.7 per cent in the different groups, and only in the Incipient and Mod- 
erately Advanced (Turban I) groups does it at all approach the propor- 
tion known to have died of tuberculosis. 

Table 1 shows how important a bearing on the general after-results is 
assumed by the stage of the disease, and this has been well brought 


27 
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—..| 517 — 
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out by other statistical surveys, notably those of Brown and Pope (20), 
Bardswell (21), and King (22). The subdivision of the Moderately Ad- 
vanced types into three groups indicates the important bearing of the 
anatomical extent of the lesions as determined by Turban’s classifica- 
tion. The small group of Moderately Advanced Turban I cases did 
almost as well as the Incipient group, and there is far less difference be- 
tween the results in the Incipient and Moderately Advanced Turban I 
group than between those in the latter and those in the Moderately Ad- 
vanced Turban III group. 

With this preliminary general survey in mind the comparative study 
with special reference to tuberculin therapy may be made more intelli- 


gently. 
TABLE 2 


Statistical comparison of patients in the incipient stage 


A. GENERAL 
SANATORIUM 
TREATMENT 


B. WITH 
TUBERCULIN 


Number of patients 92 10* 
Per cent positive sputum 32.6 80.0 
Per cent losing bacilli before discharge 60.0 25.0 
Per cent known to be living December, 1917 90.2 60.0 
1. Of those with persistent positive sputum 63.6 33.3 
2. Of those losing bacilli from sputum 77.7 100.0 
3. Of those with non-bacillary sputum 98.4 100.0 
Per cent in satisfactory condition, December, 1917 79.3 50.0 
1. Of those with persistent positive sputum 54.5 33.3 
2. Of those losing bacilli from sputum 55.5 100.0 
3. Of those with non-bacillary sputum 91.9 50.0 (1 case) 


* Seventy per cent of these had positive sputum on admission and one patient became 
positive prior to the administration of tuberculin. 


In the following tables are shown, side by side, for each stage, the re- 
sults in (A) those who received general sanatorium treatment alone and 
(B) those who in addition received tuberculin. The first group comprises 
551 patients, the second 118. The separation according to stages and 
their subdivisions makes the number compared in each table rather small 
in each group, but this appears to be necessary. 

Table 2 comprises patients in the Incipient stage. The results here 
were better in the no-tuberculin than in the tuberculin group, which, 
however, was small. As the latter group contained a much larger per- 
centage of patients with positive sputum, it seems likely that they were 
less favorable cases and that the persistently positive sputum was one 
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reason for the administration of tuberculin, as well as their indolent 
response to the usual routine treatment. 
TABLE 3 


Statistical comparison of patients in the moderately advanced Turban I stage 


A. GENERAL 
SANATORIUM 
TREATMENT 


B. WITH 
TUBERCULIN 


Number of patients 

Per cent positive sputum 

Per cent losing bacilli before discharge 

Per cent known to be living December, 1917 
1. Of those with persistent positive sputum 
2. Of those losing bacilli from sputum 
3. Of those with non-bacillary sputum 

Per cent in satisfactory condition December, 1917 
1. Of those with persistent positive sputum 


2. Of those losing bacilli from sputum............... 


3. Of those with non-bacillary sputum 


66.7 
35.7 
76.2 
44.4 

100.0 
100.0 
61.9 
33.3 
60.0 
100.0 


2 
100.0 
50.0 (1 case) 
100.0 
100.0 (1 case) 
100.0 (1 case) 


100.0 
100.0 (1 case) 
100.0 (1 case) 


TABLE 4 


Statistical comparison of patients in the moderately advanted Turban ITI stage 


A. GENERAL 
SANATORIUM 
TREATMENT 


B. WITH 
TUBERCULIN 


Number of patients 

Per cent positive sputum 

Per cent losing bacilli before discharge 

Per cent known to be living December, 1917 
1. Of those with persistent positive sputum 
2. Of those losing bacilli from sputum 
3. Of those with non-bacillary sputum 


Per cent in satisfactory condition December, 1917 
1. Of those with persistent positive sputum 
2. Of those losing bacilli from sputum 
3. Of those with non-bacillary sputum 


30* 
1333 
45.4 
66.7 
58.3 
69.2 
80.0 (1 died, 
cause not tu- 
berculosis) 
46.7 
25.0 
53.8 
80.0 (1 died, 
cause not tu- 
berculosis) 


* 83.3 per cent of these were positive on admission and of these three patients became 


negative prior to the administration of tuberculin. 


Discussion of the Moderately Advanced Turban I groups (table 3) 
is of little value as the cases in the tuberculin group are too few for any 
comparison. It seems probable that they might be comparable to those 
in the Incipient Stage. 


| 
120 
76.7 
38.0 
56.7 
21.6 
77.1 
93.0 
44.2 
11.8 
68.5 
71.4 
« 


regards the after-results. 


TABLE 5 
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Statistical comparison of patients in the moderately advanced Turban III stage 


Among the Moderately Advanced Turban II patients (table 4) there 
is apparently a slight advantage in favor of the tuberculin group as re- 
gards loss of bacilli from the sputum, and a less decided advantage as 
The Moderately Advanced Turban III group 


A. GENERAL 
SANATORIUM 
TREATMENT 


B. WITH 
TUBERCULIN 


Per cent losing bacilli before discharge..............005. 
Per cent known to be living December, 1917............. 

1. Of those with persistent positive sputum.......... 

2. Of those losing bacilli from sputum............... 

3. Of those with non-bacillary sputum.............. 
Per cent in satisfactory condition December, 1917........ 
1. Of those with persistent positive sputum.......... 
2. Of those losing bacilli from sputum............... 
3. Of those with non-bacillary sputum............>. 


S4 
86.9 
15.1 
40.5 
27.4 
90.9 
63.6 
28.6 
14.5 
90.9 
45.5 


39 
97.4 
18.4 
59.0 
51.6 
85.7 
100.0 (1 case) 
43.6 
32.3 
85.7 
100.0 (1 case) 


TABLE 6 


Statistical comparison of patients in the far advanced stage 


A. GENERAL 
SANATORIUM 
TREATMENT 


B. WITH 


TUBERCULIN 


Per cent losing bacilli before discharge.................. 
Per cent known to be living December, 1917............. 
1. Of those with persistent positive sputum.......... 
2. Of those losing bacilli from sputum............... 
3. Of those with non-bacillary sputum.............. 
Per cent in satisfactory condition December, 1917........ 
1. Of those with persistent positive sputum.......... 
2. Of those losing bacilli from sputum............... 
3. Of those with non-bacillary sputum.............. 


234 
98.7 
5.8 
12.4 
9.2 
57.1 
33.3 
9.0 


3 


WwW 


91.9 

11.8 

16.2 

10.0 

50.0 
0 


W W CO 


3 


tive prior to the administration of tuberculin. 


after-results. 


* 97.3 per cent of these were positive on admission and of these, two patients became nega- 


treated with tuberculin (table 5) appears to have an advantage in the 


In the Far Advanced stage (table 6) the general condition on admis- 
sion so far as is known was more uniformly unfavorable in the group 
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treated without tuberculin, yet the ultimate results in the selected tu- 
berculin group were no better. A larger percentage of this group lost 
bacilli from the sputum, but otherwise there is apparently nothing in 
their favor. 

Considering that the average length of life of those dying might indi- 
cate presumptive evidence otherwise we have compared the average 
periods of time elapsing before death for each group in all classifications, 
as follows: 


NO TUBERCULIN 


TUBERCULIN 


months months 


Moderately Advanced 


While there thus appears to have been some advantage in expectation 
of life for patients with well advanced types of lesions, who received 
tuberculin, the factors of selection and longer sanatorium residence 
render its significance in relation to specific treatment doubtful. 

It is practically impossible to determine to what extent selection was a 
factor, and for this reason any deductions are bound to be inconclusive, 
but this probably was against tuberculin in the earlier stages of disease 
and in favor of it in patients with more advanced lesions. All things 
considered, this study does not furnish any very impressive evidence of 
the value of tuberculin as a therapeutic agent in pulmonary tuberculosis. 
Its influence, if any, was in all probability extremely limited. 

There is food for reflection also in the thought that presumably in the 
experience of other observers, as in ours, even with careful selection, ad- 
ministration and observation, certain definitely unfavorable results have 
been noted during treatment and that in accounting for these it is impos- ‘ 
sible to absolve tuberculin of any causal relation. 

The general advantage of those patients with negative sputum, or 
sputum becoming negative under treatment, is clearly seen, as has been 
well brought out by other writers. 


Be 
| 
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TUBERCULOSIS CONTROL IN AN ARMY CANTONMENT 


CLARENCE L. WHEATON 
Major, M.C., U. S. A., Camp Grant, Illinois 


There are certain well established methods for the control of tubercu- 
losis which can be applied to the solution of such problems as may arise 
in an army cantonment. 

The large well organized municipal institutions require that a diagno- 
sis of tuberculosis and recommendations be made by members of a 
trained dispensary or out-patient staff before admitting patients to 
sanatoria or hospitals. Many patients seeking sanatorium care are 
kept under observation for repeated examinations before a diagnosis of 
tuberculosis is made, and, in spite of these methods of careful selection, 
the annual reports of these institutions show from 9 to 14 per cent of 
the patients discharged as non-tuberculous. 

It is manifestly indicated that in a cantonment of over 50,000 popula- 
tion, the full measure of efficiency in tuberculosis control is not attained 
by the work of the general examining boards alone and the exclusion 
from the service of men found tuberculous at this time. Provision in 
some form should be made for the detection and control of tuberculosis 
following such examinations. All open cases must be promptly detected 
and hospitalized and later sent to a sanatorium. 

The writer’s extensive experience in tuberculosis work, both in pri- 
vate practice and public health work, led to the development and oper- 
ation of a ‘‘Clearing Station” established near the Base Hospital, which 
with its laboratory facilities largely solves the problem for careful re- 
examination in this camp. 

To this station all suspect cases from the sick and wounded office and 
from the regimental infirmaries are sent for observation and diagnosis. 
Routine examinations of sputum are made at this station in all cases, 
thus frequently detecting tuberculosis in well nourished patients with- 
out marked clinical manifestations, patients who otherwise would have 
remained in service an indefinite period of time, or until such time as 
their disease caused physical incapacity. 

39 
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The problem of diagnosis of tuberculosis in the army presents some 
difficulties not encountered in civilian work in the very important mat- 
ter of history of illness as given by the patient. The military patient, 
overzealous to serve, may deny a history of previous tuberculous in- 
fection, while the patient belonging to the class of ‘‘quitters” may falsely 
claim a history of past tuberculous disease. Diagnosis and disposition 
of the case must, therefore, be based upon objective findings. 

Respiratory diseases have prevailed to a much greater extent in the 
army than in civilian life and have added considerable work to the 
Tuberculosis Examining Boards. Statistics recently quoted by Colonel 
Victor C. Vaughan show that in the army 77 per cent of all deaths were 
caused by a group of six respiratory diseases, while in civilian life but 
43 per cent in a comparable age group are due to respiratory diseases. 
However, the tuberculosis death rate in the army is much lower than 
in civilian life, due to the elimination of the tuberculous by physical 
examinations. 

Bronchitis has prevailed to a greater or less degree in all of the camps, 
about 80 per cent of all troops being affected, especially during the winter 
months. The onset of the disease usually occurs in about ten days after 
the arrival of new recruits and persists for a long time. ‘This disease 
frequently unfits a man for duty, as many of those affected fall below 
normal efficiency in their work. 

A great many of these cases have cleared through the station, the 
majority being sent back to duty, a few of the severe ones to the Base 
Hospital where only a few days’ treatment is necessary, in uncompli- 
cated cases, to restore the man to health and service. Out of 72 cases 
reported, 2 were sent back to the Clearing Station one month later for 
reéxamination and were found to be tuberculous. No single organism 
has been demonstrated to be the cause of this widely prevalent 
bronchitis. 

Another respiratory disease which has added to the difficulties of the 
diagnosis of pulmonary tuberculosis has been in all probability a strep- 
tococcus infection of the lungs. The patient convalescing from inter- 
stitial bronchopneumonia due to this infection often gives the clinical 
picture of pulmonary tuberculosis and the two are distinguished only 
by means of repeated sputum examinations, as well as thorough study of 
the chest findings employing the X-ray as an aid to diagnosis. 

In an army cantonment, tuberculosis is detected among drafted men 
by the general examining boards and all active manifest cases are 
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promptly rejected. These general examining boards may work in six 
groups with two tuberculosis examiners assigned to each group, with a 
recall board consisting of three officers. 

All cases of suspected tuberculosis are referred to the recall board 
immediately upon their detection and are promptly disposed of by 
this board. 

The recall board is usually located in a quiet room adjacent to the 
general examining room. All men found to have active manifest tuber- 
culosis are immediately rejected, a notation is made on Form 1010, and 
they are promptly returned to their homes, the local board supplying 
other men in their places. 

During the interval following the examination of drafted men, re- 
placements from local boards are arriving in camp, and they too are 
promptly examined by the tuberculosis examining board. 

Notwithstanding the care with which these examinations are con- 
ducted, attention has been called to the fact that a certain percentage 
of healed, quiescent lesions reactivate. These men having been as- 
signed to various organizations are sent to the Clearing Station by the 
regimental surgeon, and if found manifestly tuberculous are sent to the 
tuberculosis ward of the Base Hospital for transfer to a government 
sanatorium. 

At Camp Grant, the Clearing Station is located close to the Base 
Hospital, where the laboratories and wards are accessible at all times, 
and cases not hospitalized can be properly studied. Cases sent to the 
Clearing Station with active tuberculosis are promptly hospitalized. 
This applies to all cases sent to the Clearing Station having positive 
sputum discovered in the course of routine examinations. 

It is, therefore, evident that tuberculosis is detected in an army can- 
tonment having a Clearing Station, first, by the general examining board 
and later by the regimental surgeon, who sends the case to the Clearing 
Station should the soldier have escaped the general examining board. 

In a recent article published in the September 7th, 1918, issue of the 
Journal of the American Medical Association, it was stated by me that a 
soldier with tuberculosis was a distinct liability, and that it was the duty 
of examiners to exclude from the army all men with active manifest 
tuberculosis, incapable of performing the duties of a soldier, who would 
later make claim upon the country for pension and fill the Government 
sanatoria. 

The necessity was also shown for holding to the service men not af- 
flicted with manifest disability. It is, therefore, necessary to establish 
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in all army cantonments some method of properly controlling, studying 
and diagnosing all suspected cases after the general examination of 
drafted men. 

Many hundreds of soldiers are sent back to duty from the Clearing 
Station who would otherwise have entered the Base Hospital not mani- 
festly ill with a diagnosis of tuberculosis, needlessly occupying bed 
space and taking up the time of surgeons that should be devoted to those 
manifestly ill and needing their care. 

The volume of work passing through the Clearing Station at Camp 
Grant and the success in keeping this cantonment free from tuberculosis 
have fully justified its existence. 

The following report shows the results of examinations for tuberculo- 
sis at the Clearing Station for the months of July, August, September 
and October 1918: 


Total number of cases carried from June, 1918.........................005. 


Total number of cases examined.................... 523 
Total number of men examined for overseas duty (August).................. 17 


Hospital Attention: 


Laboratory: 
Number of X-ray examinations. 


Diagnosis: 


} 
209 
Number of sputum 1207 
Still under observation, undiagnosed... 246 
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Disposition: 
Sent to sanatorium for treatment 
Discharged on S. C. D 
Recommended for transfer to development battalion 
Returned to organization, awaiting disposition 


Returned to duty 
Returned to duty pending diagnosis 


“Returned to duty pending diagnosis” refers to all patients who are 
being held under observation, and who return every three days for spu- 
tum analysis until diagnosis is made. It also includes a few cases who 
are under observation and who return one month later for reéxamination. 

Of the cases sent to the Clearing Station merely on suspicion of tuber- 
culosis, 28 cases were diagnosed chronic active pulmonary tuberculosis 
at first examination. 

On several occasions, we have been advised by civilian physicians that 
tuberculous drafted man of whom they had personal knowledge have 
been inducted into the service. In practically all these cases, these men 
have been detected and hospitalized prior to the receipt of these letters. 
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RUPTURE OF THE MEDIASTINUM 
REPORT OF A CASE DURING ARTIFICIAL PNEUMOTHORAX 
CHARLES A. WILSON anp R. G. JONES 


From the New Mexico Cottage Sanatorium, Silver City, New Mexico 


Mrs. I. R. (1143) reported to us for treatment November 25, 1917. 
She dated her illness from the previous April. A far advanced lesion 
was found in the lungs, confined largely to the right side. Many rales 
were heard with probable cavity formation. The left side revealed a 
much less marked lesion with signs of slight activity. The findings were 
confirmed by X-ray plate taken shortly after admission. Artificial 
pneumothorax was determined upon and commenced at once. Injec- 
tions were attempted at intervals of from three to ten days until Janu- 
ary, 1918. A small pocket was encountered at each operation and 
small injections produced high positive pressures. No progress was 
possible. Unfortunately, the patient was too ill for routine fluoroscopic 
examination. 

January 23, 1918, injection of air was attempted. About 150 cc. 
raised the pressure to high positive. A little more was given and a dis- 
tinct snap was heard by the operator, nurse and patient. It was con- 
sidered to be the breaking of an adhesion; for thereafter 350 cc. additional 
flowed freely into her chest with greatly reduced pressure. 

She was removed to the X-ray room and an examination was made. 
The examination revealed a small pocket of air on the right with firm 
adhesions between the lung and the diaphragm. A larger pocket of air 
was to be seen on the left side. Undoubtedly there was a communica- 
tion between the right and left pleural cavities. 

This cannot be a case of spontaneous pneumothorax on the left, hap- 
pening during the procedure of air injection, as the air flowed freely after 
the accident and the pressure was greatly reduced. Moreover 350 cc. 
following the occurrence produced less change of pressure than 150 cc. 
had done previous to it. Rupture of the right lung with escape of gas 
through the lung, together with spontaneous pneumothorax on the left 
would not be a satisfactory explanation because of its complexity. A 


+t 


4 


RUPTURE OF THE MEDIASTINUM 45 


more simple explanation and therefore more probable one is communica- 
tion between the two pleural cavities through the mediastinum. Disre- 
garding its complexity, rupture of the lung would not explain the condi- 
tion satisfactorily. Sudden rupture with escape through the lungs, 
bronchi and trachea would necessitate the assumption of free communi- 
cation in that direction. It would account for sudden drop in mano- 
metric pressure, because the pressure was so high. Additional injec- 
tion of 350 cc. would not, however, materially alter the pressure 
provided free communication into the lung continued, whereas such 
injection raised the positive pressure, but not so high as previ- 
ously. It is unreasonable to assume that any opening caused by such 
violent rupture would close so quickly. If it did close, 350 cc. would 
not flow freely into the chest but would produce a very high positive 
pressure as did the previous 150 cc. It is more unreasonable to assume 
that such a condition took place together with a spontaneous pneumo- 
thorax on the opposite side, all in so short a time, and caused by the 
injection of only 150 cc. of air, especially as such would not explain the 
conditions involved. 

The writers, therefore, feel well assured of their diagnosis of rupture 
of the mediastinum from pressure of air injected for therapeutic pneu- 
mothorax. A tuberculous process in the mediastinum may have been 
present as in the cases mentioned below. 

We have been unable to find reference in the literature to a similar 
case. Emerson (1) mentions that ‘the perforation of the mediastinum 
may transform a single to a double pneumothorax.”’ He reports a num- 
ber of double pneumothoraces collected from the literature but mentions 
only two cases of rupture of the mediastinum. One is Roe’s case (Medi- 
cal Times and Gazette, April 7, 1866) in which a “rupture in the right 
lung through an adherent mediastinum caused pneumothorax on the 
left.” The other we quote directly: ‘‘Frankel’s case is important. 
The pneumothorax on the left side was produced by an empyema per- 
forating through the lung. The tuberculosis then perforated the medi- 
astinum, causing right sided pneumothorax. The patient lived one and 
three-fourths hours, respiring with a zone of normal tissue which tuber- 
culous consolidation prevented from collapse.” 

These cases were not encountered during artificial pneumothorax but 
the pathology is similar. Our patient returned home in a progressive 
condition but was living several months after the accident. 
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This accident convinced the authors of the great need of frequent 
fluoroscopic examinations during artificial pneumothorax, or, still better, 
fluoroscopic examinations before and after each operation. 

Since writing the foregoing, an article has appeared by Marshak (2) 
reporting a case of double spontaneous pneumothorax. The author 
speaks of the rarity of such a condition saying that he was unable to 
find a single case report on record in the indexed literature. 
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MEDICAL NOTES, ABSTRACTS AND REVIEWS 


Authors are requested to send abstracts or reprints of their papers to the Abstract Editor, 
Dr. George Mannheimer, 41 West 51st Street, New York, N. Y. 


Group Study Method for Pulmonary 
Tuberculosis.—Two years ago, the diag- 
nostic section of St. Luke’s Hospital, San 
Francisco, established a method of clinical 
investigation different from any system 
hitherto recorded. This difference lay in 
the extensiveness and completeness of 
examination as well as in the carefulness 
and completeness of its records. The 
method agreed on is as follows: Patients 
who are chronically ill (average, two years 
and a half), who have shown no tendency 
toward spontaneous recovery, are sent to 
the hospital by their own physiciafs for 
investigation. They are then examined by 
twelve clinicians representing the follow- 
ing departments: pathology, bacteriology 
roentgenology, eye, ear, nose and throat, 
cardiovascular diseases, respiratory dis- 
eases, gastro-enterology, urologic surgery, 
neurology, orthopedic surgery, general sur- 
gery and general medicine. Thus each 
clinician examines each case, whether or 
not it falls symptomatically into his depart- 
ment. Furthermore, he makes a written 
report of his findings. The members of the 
section meet formally each day to discuss 
the case until all are satisfied with the con- 
clusions. Through the correlation of each 
clinician’s findings, cases are carefully culled 
and diagnosis is narrowed down to the 
fewest possibilities; also, in ruling out 
symptomatology which simulates _tuber- 
culosis, the respiratory clinician has been 
so greatly assisted by the findings of the 
other departments that he states with con- 
viction his conclusions as found in this 
paper, for his findings are not that of one 
man but of one plus eleven others. From 
the data thus collected, the respiratory 
clinician presents the diagnostic results of 
400 cases examined serially by the group, 
setting forth the value of the history, 
physical examination, tuberculin tests, lab- 
oratory and roentgen ray report, in coming 
to a conclusion for or against pulmonary 
tuberculosis. 

It seems that the physical examination 
gives the most reliable information and for 
this reason more and more time is now 
being given to this part of the investiga- 


tion, an hour often being spent in exami- 
nation of the chest; the history is of next 
importance and should be checked carefully 
and repeatedly, since often at first the 
questions are misunderstood or their 
importance is not apparent; the tuberculin 
reactions can be relied on in only two- 
thirds of the positive cases and in 96 per 
cent of the negative cases. The roentgen 
ray gives no positive evidence in nearly 50 
per cent of the cases, gives less positive 
evidence than the tuberculin test, and is 
of no value except in a negative sense, until 
extensive pathologic changes have taken 
place, this occurring in most cases long 
after the symptomatology and_ physical 
examination are well marked. The exam- 
ination of the sputum from the pathologic 
standpoint is positive only about once in 
ten times, and too often this pathologic 
conclusion gives the attending physician a 
feeling of false security that the case is 
negative, much valuable time for the patient 
thus being lost.—Relative Value of Five 
Diagnostic Procedures in 400 Consecutive 
Cases Investigated by Group Study Method 
for Pulmonary Tuberculosis, R. L. Ochsner, 
Med. and Surg., November 1917, i, No. 9, 
982. 


Inerease in Tuberculosis Emphasizes 
the Need of Food Education.—The 
statement cabled from London that Ger- 
many is suffering an enormous increase in 
tuberculosis, mainly as the result of the 
restricted food supply, calls forth a warn- 
ing from the Department of Health that 
despite a much greater amount of food in 
this country, a similar disastrous increase in 
tuberculosis and other diseases may occur 
here if the public does not take a greater 
interest in the science of nutrition. 

The following table, compiled by Dr. 
W. H. Guilfoy, the Health Department’s 
Registrar of Records, shows that the steady 
downward course of the deaths from tuber- 
culous has not only been arrested, but that 
the number this year shows an actual 
increase over last year’s figures. In view of 
the experiences of the other warring nations, 
this is certainly disquieting. 


Here are New York City’s tuberculosis 
figures of recent years: 


Deaths Rate per 

Pulmonary 1000 of 
Year Tuberculosis Population 
1910 8,692 1.81 
1911 8,790 1.78 
1912 8,591 1.70 
1913 8,601 1.65 
1914 8,918 1.67 
1915 8,825 1.61 
1916* 8,411 1.50 


* First 11 months, 7685. 
T First 11 months, 8092. 


Inasmuch as tuberculosis is so intimately 
associated with undernourishment, special 
interest attaches to the report concerning 
the physical examination of school children. 
According to this, the number of under- 
nourished school children in this city is 
much greater than was heretofore sus- 
pected, for one-eighth’ of all the school 
children were found to be undernourished. 
On the basis of a million school children, 
this represents the enormous number of 
125,000 undernourished children in the 
City of New York. One-quarter of this 
number were so badly undernourished as to 
require medical care. 

The Department of Health has been 
much concerned about the great lack of 
even elementary knowledge among a large 
proportion of the people concerning the 
main facts of food and nutrition. For 
some years an effort has been niade to 
teach the people by means of posters, 
leaflets, food exhibits and demonstrations, 
but progress is slow. This winter classes 
of practical instruction in dietetics were 
begun at some of our Baby Health Stations. 
This work is carried on by the nurses of the 
health stations, for they know the needs of 
the mothers in their district—Weekly Bull., 
Dpt. of Health, City of N. Y., December 
29, 1917. 


Respiratory Disease.—The mortality 
rate during the respiratory disease epidemic 
in the cantonments and in general practice 
has been studied by Heiser. Within the 
space of a few weeks more deaths have oc- 
curred from an acute disease than have oc- 
curred on all the battlefields of any similar 
period, notwithstanding the millions of sol- 
diers that have been lost in the present war. 
As regards the proportion of mortality of 
different ages and in the two sexes, 50 per 
cent of all deaths occurred between the ages 
of 25 and 45 among the civilians of New York 
City, and similar figures are reported from 
other large places. Both sexes seem to have 
suffered alike and from these statistics we 
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have already lost, it may be calculated, 
50,000 men in the prime of life, a serious de- 
crease in man power. Viewed from another 
standpoint, it is apparent that it is more dan- 
gerous to be a soldier in peace cantonments 
than to have been on the firing-line in France. 
The mortality in New York and Chicago 
shows a rate among soldiers double that 
among civilians, and as living conditions in 
the country approach those in the Army the 
mortality correspondingly increases. And, 
with few exceptions the mortality rate from 
influenza-pneumonia is in very close rela- 
tionship to the number of persons housed 
and living under barrack conditions, with a 
capacity of from 50 to 150 men to a room. 
The death rate in the male age group of from 
20 to 30 was 7 per thousand, while the death 
rate among all ages in Boston from the be- 
ginning of the epidemic to November 2 was 
5 per thousand. In the majority of West- 
ern cities the civil mortality has been much 
lower than in the large Eastern ones, while 
in many of the large Western cantonments 
the death rate was as high or higher than in 
the Eastern ones. In Chicago, the rate 
among the male-age-group of 20 to 30 was 4 
per thousand, or about one-third of the 
Army rate. The crowding in barracks as a 
cause of increased mortality seems to be 
demonstrated in the S. A. T. C. in various 
colleges, and Heiser points out as special 
examples of this the deaths among the voca- 
tional students in Wisconsin University in 
approved Army barracks as compared to the 
small percentage of mortality of those other- 
wise housed, and also at the University of 
Minnesota where similar conditions existed. 
It is proper to mention that the mortality 
was nil or very slight in some barracks of the 
S. A. T. C., but here pneumonia was usually 
not introduced. Tables are given showing 
the comparatively lower rate of civilians of 
large cities. Heiser summarizes the statis- 
tics and methods suggested for better con- 
ditions as follows: ‘‘1. Experience in this 
country since the war began has shown 
that soldiers who live under barrack condi- 
tions have a high morbidity and a particu- 
larly high mortality rate from respiratory 
disease. 2. The mortality rate among the 
Students’ Army Training Corps in the re- 
cent outbreak of so-called influenza was 
higher than among students who lived under 
pre-war conditions. 3. Civilians through- 
out the country had a much lower mortality 
rate than soldiers in cantonments and stu- 
dents in barracks at colleges and universities. 
4, Other conditions being equal, the mor- 
tality was higher among groups of men who 
slept many in a room. There may have 
been other factors responsible than sleeping 
in the same room, as, for instance, infec- 
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tion through close contact at meals, infected 
mess kits and hand infections. 5. The high 
infectivity from respiratory disease at the 
present time makes it justifiable to require 
men to live under barracks conditions only 
in cases of extreme emergency 6. Patients 
with different respiratory infections should 
not be quartered in the same ward or room, 
even in the presence of heretofore accepted 
standards for ventilation. If emergency 
conditions make such a course necessary, 
patients and attendants should when prac- 
ticable wear approved masks or be other- 
wise protected. 7. Finally sanitary art has 
not arrived at the point at which it can ade- 
quately safeguard the lives of men against 
respiratory disease who live under barrack 
conditions.”—Barrack Life and Respiratory 
Disease: Some Epidemiological Observations 
on the Recent Outbreak of Influenza, V. C. 
Heiser, J. Am. M. Asso., December 7, 1918. 
lxxt, No. 23, 1909. 


Cases from Military Practice.—The 
few cases described in detail illustrate the 
well known fact that digestive disturbances 
may form the only symptoms in beginning 
pulmonary tuberculosis or predominate in 
mild chronic fibrous cases. Diagnostic 
injections of tuberculin are used in doubtful 
cases and great value placed on focal reac- 
tions. Of 14 dry pleurisies only 4 had 
apparently recovered two years after coming 
under observation. Of all cases observed 
at the Basle clinic during the war one- 
third recovered and became available for 
military duty. This small percentage 
shows what a heavy burden tuberculosis 
imposes on military insurance.—Einige 
Faelle von lungen Tuberkulose aus dem 
Militaerdienst, R. Staehelin, Corr. Bl. f. 
Schweiz. Aerzte, June, 1, 1918, xlviii, No. 
22, 721. 


Crippled Lungs.—The war has com- 
pelled us to regard the healing art from a 
new angle, namely, we now have to con- 
sider first of all the future utilization of the 
man in military service and in civilian life 
later. There are men who are “lame,” not 
in their legs, but in their respiratory pas- 
sages. Before the war, these men sought 
easy, sedentary occupations, and their 
chronic bronchitis, suspicious apical find- 
ings or emphysema were not regarded as 
actual sickness; they merely wore a muffler 
on their way to work, and attended to busi- 
ness aS usual. Under the vicissitudes of 
military service they have to be sent again 
and again to the infirmary for bronchitis, 
etc. The anatomic lesions in these cases 
are so minute that the complaints seem out 
of all proportion to them, and appreciation 


of the actual functional capacity of the man 
is a difficult matter. Only the regimental 
physician, seeing the man under various 
conditions of walking, running, os other 
military exercises, is able to estimate what 
the man can actually stand. The regi- 
mental physician should always be con- 
sulted in these cases. A change of service 
to the heavy artillery or aviation work, 
relieving the men of marching. and much 
carrying, may be all that is necessary for 
these ‘‘air passages cripples.” With weak- 
ness and anemia, the auxiliary service may 
be preferable. The lesion in these cases is 
not progressing, and there is every chance 
that exercise will improve instead of aggra- 
vating the condition. With active tuber- 
culosis, on the other hand, even smaller 
lesions call for dismissal from the service, as 
any overexertion is liable to rouse or accel- 
erate the progress of the bacillary lesion.— 
Les éclopés de la respiration, M. Labbé and 
L. Arie, Paris Méd., March 23, 1918, No. 
12, 226. 


The Army and the Tuberculosis 
Problem.—Regarding the alarmist litera- 
ture on tuberculosis in the army, there are 
two views to be considered: First, army 
life favors the incidence of tuberculosis 
and awakens active tuberculosis very easily, 
so that the tuberculosis of the soldier 
develops as an active disease after entrance 
into the army; second, the tuberculous 
soldier brought his tuberculosis in an active 
stage with him into the army. Neither 
view is absolutely correct. The first has 
something in its favor but the percentage 
of such cases is very small. Practically if 
a soldier develops tuberculosis this is due 
to the fact that it existed as an active proc- 
ess before his enlistment. Examinations 
cannot be perfect when large numbers of 
examiners go hastily over enormous num- 
bers of soldiers. The army is a good field 
for the study of some problems. The 
French Minister of War reports that less 
than half of the 86,000 men reported by 
Landouzy have been found on revision to 
have tuberculosis, and Landouzy himself 
says that as a rule tuberculous soldiers 
brought the disease with them. The half- 
starved prisoners of war in Germany showed 
a very small percentage of tuberculosis 
when examined on transference to Switzer- 
land. We are told that tuberculosis will 
develop under the conditions of army life 
and the danger of contagion is very great. 
It would be well, however, to revise our 
notions as to the contagiousness of tuber- 
culosis as a great deal of preventable distress 
has been due to the alarmist’s attitude in 
thisregard. A few believe that the danger 


is very small so far as infection among 
adults is concerned. As to the relation of 
measles to tuberculosis, the danger is 
relatively insignificant as far as city dwellers 
are concerned. Most of them have already 
had measles and are immune, but it is not 
so with the recruit from the country, and 
regiments made up of these have been 
severely tried. In some tuberculosis has 
been a sequel and it is not a question of the 
contagiousness: of the disease but of a 
revival of a latent condition already exist- 
ing. The difficulties of the reconstruction 
of the tuberculous soldier are given in 
some detail. The consumptive is often hard 
to keep quiet so as to receive the treatment 
he really needs. Many of them are not 
docile and those who accept the rest treat- 
ment they require may succumb to acquired 
indolent habits. Even the best instructed 
and most docile when they pass from under 
the physician’s control may become restless 
and discontented. The old pension system 
was demoralizing to a certain type of men 
in that it enabled the pensioner to live 
without work. Fortunately, by the act 
creating the Bureau of War Risks, it is 
provided that those who serve in the present 
war will not. be subject to the pension law 
but will have a compensation in case of 
injury or disease which will be determined 
by the War Risk Board. It should be 
made pecuniarily profitable for soldiers 
who have suffered injury or disease to 
remain in the service rather than to seek 
discharge. Unthinking philanthropy mis- 
directs its efforts and keeps the dependent 
in his dependent position. When there 
are young children in the family the con- 
sumptive should either be removed or the 
children cared for elsewhere-—The Army 
in Relation to the Tuberculosis Problem, 
G. E. Bushnell, J. Am. M_ Ass., June 15, 
1918, lxx, No. 24, 1821. 


The Tuberculosis War Problem.— 
Probably no other phase of the medical prob- 
lems presented by the war has been more 
carefully worked out than that of the han- 
dling of tuberculosis. Colonel George E. 
Bushnell, M.C., for some months acting as 
assistant surgeon general of the Army, has 
devoted himself especially to the study of 
tuberculosis, and as commanding officer of 
the Army tuberculosis hospital at Fort 
Bayard, N. M., he had unusual opportuni- 
ties to study this disease. 

In the August issue of The Military Sur- 
geon Colonel Bushnell gives a most inform- 
ing review of the work done by the medical 
department of the Army during the first 
year of the war. A body of nearly 400 ex- 
aminers for tuberculosis was organized, all 
of whom were more or less expert. Some 
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of these were in the Army, but many were 
not, but merely acted as contract surgeons. 
A circular of instruction, for their guidance, 
was drawn up by Colonel Bushnell to insure 
uniformity in procedure. 

At officers’ training camps 53,905 men 
were examined and 0.362 per cent were 
found to be tuberculous. In the aviation 
corps 38,835 men were examined, of whom 
only 0.159 per cent were affected. Both of 
these groups represented a picked class of 
men, for an examination of the entire army, 
which then numbered 1,406,498, resulted in 
the discovery of 11,020 cases of tuberculosis, 
or 0.783 per cent. Not all of these were dis- 
charged, as many patients had no clinical 
symptoms, and a still larger number were 
sent to sanatoria for treatment. In the 
regular army 190,398 men were examined, 
and 1,144 cases of tuberculosis were discov- 
ered, or 0.758 per cent, while in the coast 
artillery, a part of the regular Army whose 
duties confine them to garrisons, 40,396 men 
were examined, and. 297 cases found, or 
0.735 per cent. 

Altogether, something like 10,000 men 
were excluded from the Army by the tuber- 
culosis survey, and the great majority of 
these were found to have contracted the 
disease before entering the service. Conse- 
quently they did not become pensioners 
when discharged. A conservative estimate 
places the average cost of a tuberculosis 
soldier at $1,000 for pensions. If, there- 
fore, half the 10,000 men were prevented 
from becoming pensioners on account of dis- 
abilities for which the Government was not 
responsible, a saving of $5,000,000 was made 
by the tuberculosis survey. The Canadian 
Government estimates that each tubercu- 
lous soldier returned from Europe costs the 
Government $5,000. If there had been no 
examination held, these 10,000 tuberculous 
patients would have been sent to Europe 
and been returned at a cost of $5,000 each, 
making a total of $50,000,000. 

But the Government has not been con- 
tent to attempt to exclude the tuberculous 
soldiers from the Army, for it has made 
ample provision for the care of those who do 
develop the disease in the service, having 
established tuberculosis hospitals at New 
Haven, Conn.; at Otisville, N. Y.; at Mar- 
kelton, Pa.; at Azalea, near Asheville, N. C.; 
at Waynesville, N. C.; at Denver, Col.; and 
at Whipple Barracks, near Prescott, Ariz., 
with a total capacity of 5,875 beds, besides 
the big hospital at Fort Bayard, N. M. To 
care for these men will require the aid of 
many specialists, and all medical men who 
have special skill in the treatment of tuber- 
culosis are urged to apply for appointment 
in this service.—Editorial, N. York M. J., 
December 7, 1918, cviti, No. 23, 997. 
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Preparedness in Tuberculosis.—From 
certain statements that have been published 
in the papers, the public in this State might 
easily be led to believe that Massachusetts 
as a State is not prepared to do two impor- 
tant things. These are: first, to take care of 
any possible increase in tuberculosis in its 
civilian population, which will undoubtedly 
occur; and, second, to take care of tubercu- 
lous soldiers should the army authorities 
change their present plan of caring for these 
soldiers in the army sanatoria. - 

There is very little doubt, in the minds of 
those best qualified to judge, that there will 
be a slight increase in the incidence of tuber- 
culosis in the civilian population for causes 
so evident as to need no comment. 

As far as tuberculosis in the Army is con- 
cerned, however, Massachusetts as a State is 
in no way concerned. The Army at pres- 
ent has taken the very definite stand that 
tuberculosis among its soldiers is its own 
problem, and that it intends to care for such 
tuberculous soldiers in its own institutions. 
The army sanatorium at Fort Bayard, New 
Mexico, has been in existence for a long 
time. Newer army sanatoria have been es- 
tablished or are now in the process of con- 
struction at Otisville, New York, Asheville, 
North Carolina, Connecticut, and elsewhere. 
Should, however, the army plan be changed, 
and should Massachusetts be asked to care 
for tuberculous soldiers, and should there be 
a marked increase of tuberculosis in the 
civilian population, the following facts will 
show how well prepared is this State to 
cope with this new problem. 

The Board of Trustees of Hospitals for 
Consumptives, which Board has control of 
the four State sanatoria, at Rutland, North 
Reading, Lakeville, and Westfield, compris- 
ing at present about one thousand beds, has 
given this matter careful consideration. At 
the Westfield Sanatorium, there is a large 
open-air school building which could easily 
and quickly be turned over into a dormitory 
to house at least one hundred extra patients, 
—soldiers or civilians. In addition to this, 
there is a large building now not in use at 
this institution which could be, in a compar- 
atively short while, made over to accommo- 
date one or two hundred more. At the 
Rutland and at the Lakeville State Sana- 
toria, through a wise provision of the present 
Legislature, a new and enlarged kitchen 
building was made possible at Rutland and 
a new power plant at Lakeville. The con- 
struction of these is now under way. With 
this additional help of the kitchen and power 
plant, by means of simple shacks, tents, etc., 
each of these institutions could quickly and 
easily be prepared to accommodate one 
hundred or more patients each, in addition 
to its present population. 


The Barnstable County Sanatorium. ap- 
propriation for which was made in 1915, is 
now in operation. Although at the present 
time there are only twenty-six beds, the 
administration, power, and kitchen facilities 
are such as to make it possible for this insti- 
tution to accommodate one hundred or 
more patients if necessary. In addition to 
the Barnstable County Sanatorium, the Leg- 
islature of 1917 passed what is known as the 
County Tuberculosis Hospital Act, authoriz- 
ing the construction of certain other county 
tuberculosis hospitals. Up to the present 
time, the Capital Issues Committee of 
Washington has held up the construction of 
these institutions. Recently, however, the 
Norfolk, Plymouth, and Bristol Counties 
have been permitted to go ahead with the 
construction of their institutions, and the 
building of these hospitals is now under way. 
They will provide for three or four hundred 
beds. Should the Capital Issues Committee 
permit of it, the construction of the Middle- 
sex and Essex County Hospitals will be 
rushed, providing three hundred and fifty 
beds. The Lowell Tuberculosis Hospital is 
about to be opened. 

In addition to this, the Trustees of Hospi- 
tals for Consumptives, foreseeing a possible 
need, obtained plans from practically every 
municipal tuberculosis hospital in this State 
whereby the number of beds of such local 
institutions could quickly and easily be in- 
creased. Data in regard to this are on file 
at the office of the Board. 

Thus it is evident that the State of Mas- 
sachusetts is well prepared to handle any 
increase in tuberculosis in its population, 
civil or military, which may arise. It is 
right and proper that both the lay and medi- 
cal public should be acquainted with these 
facts, and should know that Massachusetts, 
which has long been a leader in its anti-tu- 
berculosis campaign, is still maintaining its 
high standard.—Editorial, Boston M. & S. 
J., August 22, 1918, clxxix, No. 8, 276. 


Tuberculosis in the Army.—This com- 
munication, presented at a recent interallied 
conference at London, relates what Italy is 
doing for tuberculous soldiers. The war has 
rendered it possible to detect tuberculosis in 
the entire male population between the ages 
of 18 and 44, and to ensure that the tuber- 
culous get proper treatment and instruction 
in prophylaxis for themselves and others. 
This has been realized by the close codpera- 
tion between-the war department and the 
public health service, with the Italian Red 
Cross to supplement them. Soldiers found 
to be tuberculous are given a pension for 
three years and the family receives financial 
aid while they are being given institutional 
treatment. The effort is made to have the 


soldier discharged from the army on account 
of tuberculosis cared for in a sanatorium 
near his home. The suspects among the 
repatriated prisoners of war are sent on in 
the same train to the seaside sanatorium at 
Nervi, which has accommodations for 1,200. 
The suspects from the army are sent to the 
sanatorium near Florence. Both are new 
and well-equipped sanatoriums, beautifully 
located. The Red Cross has two trains for 
the tuberculous, four climatic sanatoriums 
with a total of 900 beds, and three institu- 
tions for the moderately severe cases, total 
640 beds. The army has seven regional 
sanatoriums, with a total of 3,808 beds, 
eleven institutions for the advanced cases, 
besides the Nervi and Florence sanatoriums, 
and centers in each army corps for pro- 
longed observation and diagnosis by the 
most approved methods. Some corps have 
more than one. 

When a soldier develops tuberculosis, it is 
usually within a month or two of his en- 
trance on active service. Those who have 
been at the front for one, two or three years 
very seldom develop tuberculosis. This 
has convinced every one that the stress of 
service is so liable to fan a latent tuberculosis 
into a flame, that the most stringent, search- 
ing tests, are now applied to keep out.of the 
army those with tubercle bacillus infection 
in any form and in any stage. Those al- 
ready in the army are being weeded out 
as rapidly as possible. All have to pass 
through the institutions for confirmatory 
differential diagnosis, and here they are 
trained in prophylactic measures before 
being returned to civilian life. If they need 
treatment, they are pensioned the same as if 
they had been wounded in the service.—As- 
sistenza ai tubercolosi, C. Badue & G. 
Mendes, Policlin., May 26, 1918, xxv, No. 
21, 492. 


War and Tuberculosis.—Among the 
measures taken by the medical service to 
prevent tuberculosis in the army there are 
four chief points to be considered. The 
first is the exclusion of cases of tuberculosis 
from the army. At first, the examinations 
by the Exemption Boards were not suffi- 
ciently thorough and many men had to be 
discharged after arrival at camp. A pre- 
liminary examination had to be passed by 
the soldier upon arrival at camp, and later 
he was examined again by the special 
Tuberculosis Commission. This plan was 
found to be rather expensive and the Sur- 
geon General has made a ruling recently 
that every man pass a very thorough 
physical examination soon upon arrival 
and has provided for an increase in the 
medical staff at the camp with the addi- 
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tion of some specialists who formerly 
belonged to the Tuberculosis Commission. 
The men passing this examination will now 
be considered to be “in line of duty.” 
The second point to be considered is the 
care and education of the men in active 
service in order to prevent the disease. 
The health instruction has been made 
attractive by the use of moving pictures, 
lantern slides, etc., made in military sur- 
roundings, a specially designed lecture for 
a military audience, and an instructive 
poster exhibit. The posters are simple, 
bold and impressive and appeal to patriotic 
motives rather than to fear of infection. 
Soldiers are stimulated to keep themselves 
fit. The third point, the care of soldiers 
invalided home on account of tuberculosis 
and, indirectly, their economic reconstruc- 
tion, if such a thing is possible, is provided 
for in a rather complex manner. The 
system consists not only of medical care, 
but an attempt to restore the man to 
economic independence, and, to this end, 
to provide certain means of vocational 
education. Tuberculous soldiers are to be 
treated in large military sanatoria. No 
soldier will henceforth be discharged from 
the army until his recovery is as complete 
as possible. The agencies interested in 
this phase of treatment and reconstruction 
are: the Surgeon General’s office, the 
Federal Board of Vocational Education, the 
War Risk Bureau, and the Red Cross. 
There is to be a large convalescent camp 
in each one of the sixteen military districts. 
The stages of education consist: first, of 
bedside occupations, the effect of which is 
largely psychological; second, occupation 
therapy or the curative workshop; third, 
the school for industrial or vocational 
education, to which patients may be grad- 
uated when therapeutic treatment is no 
longer necessary. The final stage will 
probably be in charge of the Federal Board 
for Vocational Education. The fourth 
measure consists of the consideration of the 
general public health through making 
known to the health authorities throughout 
the country the cases of tuberculosis dis- 
covered in the draft or developed in the 
service. To meet its responsibility toward 
the problem the profession of the state 
must realize that no ground gained in the 
past: must be given up, but is to be rather 
considered as a foundation upon which to 
build in the future. Equipment in the 
shape of sanatoria, hospitals and dispen- 
saries must be developed for the care of 
men who may be returned to their own 
sections with tuberculosis, since changes in 
present plans may have to be adopted and 
men may appeal for treatment near their 
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own homes. There will also be a demand 
for increased facilities in private and semi- 
private sanatoria for the accomodation of 
sick officers and these should also be pro- 
vided for—War and Tuberculosis. C. J. 
Hatfield, Boston M. and S. J., June 20, 
1918; clxuxviii, No. 25, 863. 


Prophylaxis of Tuberculosis in the 
Army.—Maragliano reproduces notice 
recently sent out by the Italian minister of 
war reiterating the importance of exclud- 
ing from military service all men with any 
signs whatever of tuberculosis in any form 
or period, and discharging from the army 
all in this category. The minister declares 
that the large number of soldiers that have 
to go to the hospitals or be invalided on 
account of tuberculosis, soon after their 
enrollment, shows that his directions have 
been disregarded, and that men have been 
passed for military service who should have 
been excluded. He expatiates on the 
evils resulting from this, the crowding of 
hospitals and trains, the unnecessary ex- 
pense, the expense to the state in pensions, 
etc., but beyond all this the evil to the man 
himself. His health might have been 
ample for civilian life, but the exigencies of 
warfare have upset the balance and thrown 
him a burden on society. The minister 
impresses on the boards of review, the 
medical inspectors and the hospitals to 
watch out for men suspected of tuberculosis 
or who are supposed to have recovered 
from tuberculous lesions and have them 
sent for examination to the board of revision. 

Maragliano comments with approval on 
the minister’s words, and says that they 
materially simplify the task of the medical 
examiners. The latter do not have to 
study each individual case to determine 
whether the good general condition turns 
the scale in favor of fitness for active service. 
No. If they demonstrate a tuberculous 
infection in the candidate, this excludes 
him. He may be in apparently perfect 
health, but the government does not wish 
to upset the balance which renders him 
useful to himself and to society. Expe- 
rience has demonstrated that otherwise he 
becomes useless to himself, to the army 
and to society, and becomes a source of 
danger to the service and to society. The 
various official circulars on the question 
have made it plain that the government 
does not wish to admit to or to retain in the 
army men affected with tuberculosis, 
even in its rudimentary forms. This is 
precisely the case in the clinical picture 
called ‘‘pretuberculosis” certain findings 
prove the existence of tuberculous infection, 
but with our present means of clinical and 


radiologic observation we are unable to 
detect any anatomic changes. This clinical 
picture is equivalent to “latent” tuber- 
culosis. Time and experience have demon- 
strated that tubercle bacillus infection, 
even if it has not yet created changes in 
organs, usually explodes under the fatigues 
and vicissitudes of military life, and the 
war department, in concordance with the 
two houses of parliament, has decided that 
it does not wish to have this happen. Hence 
it does not wish to have enter the army or stay 
in thearmy those in whom this may happen 
or it has already happened. Consequently 
the cfficial announcement is positive, abso- 
lute; nothing is left to the judgment of the 
military medical officer or examiner, as with 
other morbid contingencies. If the man 
has tubercle bacillus infection of any kind, 
he is not wanted in the service. But pro- 
vision is made for expert examination and 
revision to eliminate all doubts.—Disposi- 
zioni ministeriali per la profilassi anti- 
tubercolare nell’esercito, E. Maragliano, Rif. 
Med., Abril 27, 1918, xxxiv, No 17, 332. 


The Army Tuberculosis Examiner.— 
C. L. Wheaton reports his observations as a 
tuberculosis examiner of recruits or drafted 
men. In military practice it is of the ut- 
most importance to determine whether a 
man has tuberculosis or not, and the author 
goes over the details of the signs by which it 
can be detected, and the percentages of cases 
observed, and refers also to the figures re- 
ported from France and the statistics of 
tuberculosis in Chicago. The methods of 
eradicating tuberculosis in the army are 
grouped by him under four headings as fol- 
lows: “1. Removal of those predisposing 
factors tending to lower the physiologic re- 
sistance of the individual, that is, bad hous- 
ing, overcrowded, poorly lighted and badly 
ventilated tenements, inadequate and poor 
food supply, and insanitary conditions in 
general. 2. Removal of foci of infection, 
by hospitalization and segregation of open 
cases so far as practicable. 3. Effecting a 
cure of incipient closed cases at a time 
when this is possible and before there is 
softening of lung tissue. 4. Eradication of 
bovine tuberculosis and more widespread 
knowledge of the dangers resulting from the 
consumption of meat and milk from tuber- 
culous cattle, notwithstanding the fact that 
the bovine bacillus is less virulent than the 
human bacillus for man.”—Observations of 
a Tuberculosis Examiner in the Army, C. 
L. Wheaton, J. Am. M. Ass., September 7, 
1918, lxxi, 820. 


Tuberculosis Examinations in the 
Army.—F. B. Trudeau reports his experi- 
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ence in examinations for tuberculosis in 
training camps at Plattsburg and Camp 
Devens. He states the lessons that have 
been taught by experience in this work, 
namely, the grouping of cases in the history 
taking as well as in the physical examination 
itself. 
ining board should occupy only six hours 
of their time each day in the work, and 
the number of pulmonary examinations for 
each medical officer should be at least 
75, but should not exceed 100. The work 
is so intensive that it is tiring on both mind 
and body, therefore, the above time limit is 
suggested. The routine taking of histories 
is not of much value but the one most im- 
portant procedure in the pulmonary exami- 
nation is auscultation for rAles after cough, 
performed preferably and if possible at the 
end of respiration. The disability board to 
which rejections are referred should consist 
of three members, the president of the ex- 
amining board and two others chosen by 
him from the members of the board. It 
should have the final. disposition of all lung 
cases referred to it. Theaverage incidence 
of tuberculosis in the cases examined was 
0.5 per cent, slightly lower than in the re- 
serve officers, slightly higher than in the 
National Army, and just this average in 
the Regular Army.—Special Tuberculosis 
Examinations in the Military Service, F. B. 
Trudeau, J. Am. M. Asso., September 7, 
1918, lxxi, No. 10, 818. 

Examination of Recruits for Tubercu- 
losis.—R. C. Matson gives a detailed out- 
line of the plan for special examination of 
conscripts at the place of mobilization with 
particular reference to tuberculosis. Con- 
scripts upon arrival at camp are registered 
in the receiving camp and are assigned to the 
depot brigade, where they enter quarantine 
for three weeks, during which time they are 
clothed, vaccinated, and drawn for special 
physical examination. The special physical 
examining boards act in an advisory ca- 
pacity to the mustering officer. They are 
under direction of the division surgeon and 
supervised by the president of the tubercu- 
losis board. These boards comprise the 
tuberculosis examining board, cardiovascu- 
lar board, orthopedic board, and neuropsy- 
chiatric board. They occupy a regulation 
barrack the lower floor of which houses the 
orthopedic and cardiovascular boards, the 
x-ray rooms, reéxamination rooms, super- 
visor’s office, and laboratory. The upper 
floor houses the tuberculosis and neuropsy- 
chiatric boards, stenographers and clerks. 
The boards are organized to handle 1,500 
men daily and can handle, with an additional 
force, 2,000 men daily. The men pass in in 


He holds that a tuberculosis exam- 


single file, are examined by the orthopedists, 
then by the cardiovascular board, the tu- 
berculosis board, and, upon recommenda- 
tion of the latter, by the neuropsychiatric 
board. Further examinations are made, if 
found necessary, by x-ray laboratory or by 
a detailed history. Defects are marked in 
figures according to instructions. During 
the quiet periods the boards conduct reéx- 
aminations of men who have had measles, 
influenza, pneumonia, and broncho-pneu- 
monia. The first reéxamination is made as 
soon as the patient leaves the hospital, a 
second one month later, and a third three 
months later.—Examinations of Recruits for 
Tuberculosis. R. C. Matson. N. York M. 
J., August 3 & 10, 1918, cviti, No. 5 & 6,199 
& 249, 


The Soldier and Tuberculosis.—In 
reaching a decision as to whether a man 
should be accepted or rejected for military 
service various factors must be taken into 
account. The family and previous history, 
if the disease has ever been active and the 
length of time it has been arrested, the pres- 
ent physical condition as to weight, strength, 
muscular development and nutrition, and 
the way the soldier has performed his duties 
up to the time of the examination, are all 
more vital points than the physical findings 
alone. An old fibroid condition which has 
never shown any symptoms of breaking 
down under the ordinary conditions of civil 
life, or has in no way affected the general 
health, has a more than equal chance of 
remaining firm under the extraordinary 
conditions of military life, and would appear 
to be a justifiable risk. On the other hand, 
a dubious family and personal history with 
a tendency to lowered resistance under 
slight or moderate provocation, indifferent 
assimilation, retarded development, and 
failure to develop vigorous health under 
training, with the same amount of latent 
trouble, will indubitably break down under 
the continued strain of army life and would 
be an unjustifiable risk. Both cases cannot 
be treated alike because they both show the 
same physical signs or x-ray findings. Sol- 
diers developing tuberculosis in France 
should be treated preferably there, where 
good climatic conditions are obtainable with- 
out subjecting them to the severity of trans- 
portation across the ocean.—The Soldier 
and Tuberculosis. E.°O. Otis, Med. Rec., 
July 13, 1918, xciv, No. 2, 47. 


The Tuberculous Soldier.—It is the 
consumptive soldier’s misfortune that he 
gets no due recognition, though his breaking 
down with tuberculosis may mean that he 
has given every ounce of resistance to his 
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country’s cause. The ultimately bad result 
in the treatment of tuberculosis is usually 
due to the perfunctory way in which pa- 
tients are discharged from the sanatorium. 
Prolonged rest is essential in the treatment 
of active cases, and naturally leads to lazi- 
ness. We start out with a sick consumptive 
and end up with a wellloafer. In the Army 
the tuberculous soldier becomes a hospital- 
ized pensioner. When the patient also be- 
comes an arrested or quiescent case, he usu- 
ally leaves before the hardening up process 
is completed and his cure thoroughly tested. 
He often does not want to be rehabilitated, 
and the fact of his having been consumptive 
may be against his finding occupation. Sol- 
diers can be beneficiaries of a soldiers’ home 
as long as treatment is required, and after 
that there is no authority to keep them. 
These points have been emphasized to 
Bruns by nine years’ experience at Fort 
Bayard, New Mexico, the Army consump- 
tive sanatorium. The remedy he suggests 
is less emphasis on rest, when it is not abso- 
lutely essential, and the introduction of 
vocational training as a real future and not a 
sham for the patient. It would change the 
‘whole atmosphere of the tuberculosis hos- 
pitals and make them more popular and 
easier to administer. The present policy of 
the Surgeon-General is to transfer all tuber- 
culous soldiers to Army tuberculosis hos- 
pitals, and not discharge them until they 
become arrested and reconstructed cases, or 
until they have obtained as complete recov- 
ery as can be expected. Eight such hospi- 
tals are now in operation or under construc- 
tion. Soldiers would generally prefer dis- 
charge to the hospital; it is intended there- 
fore, to order all to the hospitals where they 
can be taught to take care of themselves, 
and where they will receive proper treat- 
ment. The success of these hospitals will 
depend on the qualifications of the medical 
officers in charge, and a training school for 
such officers has been established where all 
thus assigned must take instruction. Edu- 
cational work in the tuberculosis hospitals 
will be in the way of vocational training, 
together with training in hygiene, home and 
shop sanitation and methods of proper liv- 
ing, and a bill is now before Congress provid- 
ing that when a patient is discharged and 
returns to civil life the Federal Board of 
Vocational Education will attend to his 
further rehabilitation. It is also stipulated 
in the bill that the War Risk Bureau is to 
have the power and duty of ordering suit- 
able discharged men to follow such courses 
as the Federal Board of Vocational Educa- 
tion shall prescribe and provide. It is be- 
lieved that most patients with arrested cases 
can return to their former occupations ex- 


cepting those employed at hard manual 
labor, very dusty trades, mining, etc. It is 
not always necessary to have the work out- 
doors, but they should be employed and live 
under good sanitary conditions and their 
work carefully controlled by medical super- 
vision.— Reconstruction and Rehabilitation 
of the Tuberculous Soldier, E. H Bruns, 
M. Ass., August 3, 1918, lexi, No. 


Following Up Tuberculous Soldiers.— 
At the beginning of the war the necessity of 
eliminating tuberculosis from the Army as 
completely as possible was recognized by the 
Surgeon-General to be a most important 
duty. Accordingly, he procured the serv- 
ices of the foremost tuberculosis authori- 
ties in the country to deal with the problem. 
Specialists in tuberculosis and internists of 
known ability have been commissioned to 
serve as experts in the camps and canton- 
ments. Under them are the Tuberculosis 
Reviewing Boards, each composed of from 
eight to twelve physicians who have had 
special] training in the diagnosis of tubercu- 
losis. Most of these men are commissioned 
officers of the Medical Reserve Corps. 
Each base hospital has a well-equipped x-ray 
laboratory with a competent man in charge. 

In a general way the procedure in dealing 
with tuberculosis at the camps is as follows: 

Recruits upon arrival at camp are exam- 
ined rapidly by regimental surgeons. Cases 
that present evidence of disease of the chest 
are referred to the tuberculosis expert, who 
determines whether the disturbance is tuber- 
culous or not. If tuberculous, the man is 
recommended to the Physical Disability 
Board for immediate discharge. The Tu- 
berculosis Reviewing Board keeps watch 
over the camp itself, each man being exam- 
ined by it in turn. Doubtful cases are sent 
to the base hospital for observation. Not 
every man who is found to have been in- 
fected by tubercle bacilli is discharged from 
the service. 

An important distinction is to be made be- 
tween the terms “contracted in the line of 
duty” ard ,“‘not contracted in the line of 
duty,” for the status of the soldiers as to 
governmental responsibility for care and 
compensation by the Bureau of War Risk 
Insurance is affected. 

General Gorgas has laid down the follow- 
ing rule to determine whether or not pul- 
monary tuberculosis has been contracted in 
the line of duty. 

“A case of chronic tuberculosis in which 
the length of service is three months or less 
shall be considered to be not in the line of 
duty; cases of acute tuberculosis shall be 
considered to be in line of duty in all cases 


irrespective of length of service. When dis- 
tinction between acute and chronic forms is 
not possible, cases of three months’ or longer 
service shall be considered to be in the line 
of duty; those of less than three months’ 
service shall be considered to be not in line 
of duty unless it be shown that the patient 
has had some disease since enlistment, such 
as measles, which may be expected to reac- 
tivate tuberculosis, or unless there is a his- 
tory of excessive fatigue or exposure in line 
of duty calculated to break down the resist- 
ance of the individual.” 

The Government does not hold itself re- 
sponsible for the care of drafted men who 
have chronic tuberculosis if the service is 
less than three months. They are given 
either transportation to their homes or a 
sum of money equal to three and a half 
cents per mile for the distance from camp 
to home. The Bureau of War Risk Insur- 
ance is inclined to pay compensation to 
soldiers found to be tuberculous if the dis- 
ease is caused by active service, whether 
reactivated or newly contracted. 

Those for whom the War Department as- 
sumes responsibility will be sent to govern- 
ment hospitals. At present five of these are 
planned: one at Otisville, N. Y., one at 
Azalea, N. C., one at Merkleton, Pa., one at 
Whipple Barracks, Prescott, Ariz., and one 
at Denver, while one is now established at 
Fort Bayard, N. M. A new 150-bed sana- 
torium at New Haven, Conn., has been 
taken over by the War Department. The 
War Department is much opposed “to the 
policy of placing the men in small units in 
local sanatoria, owing to desire to make the 
treatment standard throughout for the pur- 
pose of compiling statistics, and to keep the 
men contented. If they are placed in sana- 
toria situated near their home they will give 
too much thought to family problems, which 
will retard them in recovery. 

Those men discharged from the camps be- 
cause of tuberculosis and “not in line of 
duty” will number, according to estimates of 
the Surgeon-General, about 1 per cent of the 
drafted Army. Many hundreds of these 
were previously unknown cases., Much in- 
terest and desire to help these unfortuates 
returned from camp is manifested by the 
various antituberculosis associations through- 
out the country. By courtesy of the Sur- 
geon-General the names and addresses of 
those discharged are being furnished to the 
National Tuberculosis Association, and this 
is forwarding them to the appropriate state 
boards of health and anti-tuberculosis asso- 
ciations, and civilian relief directors. There 


is necessity for codperation between these 
three agencies, for the danger of antagoniz- 
ing the men by too promiscuous approach, 
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and so frustrating any efforts for their wel- 
fare, is great. 

The National Association is urging a 
plan of coéperation. The first agency that 
should get in touch with these cases should 
be the Board or Department of Health, 
either State or local. These authorities are 
entrusted with the responsibility for the 
control of tuberculosis, and theirs is the pri- 
mary responsibility to the individual and the 
community. 

The function of the anti-tuberculosis so- 
ciety, in relation to the cases should be to see 
that each individual is properly followed up 
and that the interests of the men as well as 
of the community are safeguarded. It 
should visit and direct’ the individual case 
only when assistance is required by the 
health authorities. The Home Service Sec- 
tions of the Red Cross, to whom this informa- 
tion will be transmitted by the Divisional 
Directors, should be prepared to supple- 
ment the efforts of the other organization 
when called upon by them to act. Where 
relief is shown to be necessary, the Red 
Cross will administer it in accordance with 
approved standards, as provided by the 
Director-General of Civilian Relief. In 
other words, the method of approach should 
be in this sequence; first, Board of Health; 
second, Anti-Tuberculosis Society; third, Red 
Cross.—Editorial, Boston M. & S. J., Aug. 
8, 1918, clxxix, No. 6, 208. 


Tuberculosis Among Returned Sol- 
diers.—A problem of rehabilitation con- 
nected with the war will be that of tubercu- 
lous returned soldiers. This problem will 
not concern this country to any very great 
extent, but it will be a matter of serious im- 
portance to Canada, Great Britain and 
France. Of all the nations that took part 
in the war France was the nation among 
whose soldiers pulmonary tuberculosis was 
most prevalent owing to the pressing need 
for fighting men during the first two years 
of the war. Examination was somewhat 
lax and many men were passed as fit who 
were in fact definitely tuberculous and under 
the stress and strain of a soldier’s life the 
disease developed in an active form, and 
so it was spread among the susceptible. 
When the situation was realized all tubercu- 
lous soldiers were discharged from the 
French army, and American authorities on 
tuberculosis went to France to assist in 
grappling with the problem. 

The disposition of the returned tubercu- 
lous soldiers presents many difficulties. In 
Great Britain and Canada they are first 
sent to hospitals and then to sanatoriums. 
In Canada sanatoriums have been estab- 
lished in each province in which occupational 
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therapy and industria] reéducation com- 
prise a part of the treatment. By occupa- 
tional therapy is meant the provision of an 
interesting employment which will, help to 
pass the time pleasantly and afford mental 
and physical occupation. Industrial edu- 
cation is teaching a man a new trade or 
fitting him for a new occupation when his 
physical condition will not permit him to 
return to his former employment. So far, 
so good. 

In Great Britain a somewhat similar 
course is followed. But the great difficulty 


is to discriminate between the different. 


stages of the disease and to decide when, if 
ever, a patient is in a fit state to exert him- 
self and when he is able to do without 
a pension and become self-supporting. At 
first thought, the case of the tuberculous 
soldier appears more simple than that of the 
returned maimed soldier. In reality, it is 
more complex, by far. The former is 
wounded with tuberculosis and the wound 
is frequently invisible. If the case is one 
of any gravity the mode of procedure is ob- 
vious. The patient must be kept quiet, 
free from worry; that is, he must have com- 
plete relaxation of mind and body. If, how- 
ever, he is in that stage of the disease in 
which there remains a hope of cure he is in a 
degree unfortunate, because it is a feature 
of the tuberculous to be sanguine, he does 
not realize that he is ill and he is apt to exert 
himself too much, to forego treatment, and 
to break down. If, again, his tuberculous 
wound is invisible he is liable to be regarded 
both by the physician and himself as entirely 
cured and enter into the hurly-burly of life 
with disastrous results to himself and, fre- 
quently, to the community. 

It must not be forgotten that although 
much useful work is possible for men in the 
early stages of tuberculosis, such work can 
only be done under sanatorium conditions 
of work and rest hours, with appropriate 
diet and absence of overstrain, worry, and 
undue excitement. If the wound, which is 
invisible, is healed, it does not necessarily 
signify that the man is sound, for under 
unfavorable conditions his health will give 
way. 

No false economy should be employed in 
dealing with the returned tuberculous soldier; 
he has served his country and his country 
should be generous with him. Neither 
should undue sentimentality be used. He 
should be treated fairly, but justly, and, 
above all, when his heaJth will allow, he 
should be taught a suitable trade or pro- 
fession by which he may become, at any 
rate to some extent, self-supporting. The 
fact should always be borne in mind that the 
man who has had a pulmonary tuberculous 


lesion is liable to a recurrence of the trouble 
if things go wrong.—Editorial, N. York M. 
J., January 18, 1919, cix, No. 3, 114. 


Tuberculosis in France.—The fear ex- 
pressed by Americans that their expedition- 
ary forces may be infected on French soil 
with tuberculosis has given a new impetus 
in France to the warfare against this dis- 
ease, and statistics are in demand re- 
specting progress in the campaign. Ac- 
cording to Meslier, writing in the Journal de 
Médicine de Bordeaux, the number of sol- 
diers evacuated for tuberculosis from the 
beginning of the war up to October 31, 1917, 
is computed at nearly 90,000. But owing 
to duplication of cases and other sources of 
error 60,000 is much nearer the mark. The 
latter figure, however, does not include the 
tuberculous exchanged prisoners, which ac- 
cording to Swiss physicians numbered 30 
per cent of the whole. All antituberculosis 
activities are now centralized, and comprise 
sanitary hospitals, sanitary stations, and 
auxiliary committees. On November 30, 
last the number of hospital beds available 
for consumptive soldiers was 6,521. The 
first examination is made in the garrison 
hospital or patient’s home, the second in the 
sanitary hospital in which the nontubercu- 
lous are weeded out, and the tuberculous 
appropriately treated. If the patient is 
cured he is discharged, and if convalescent 
spends three months at a sanitary station 
where he learns how to care for himself. 
He is then discharged and returns home 
where he remains subject to the control of 
the local auxiliary committee. The sani- 
tary stations, with thirty departments, con- 
trol 4,000 beds, making the grand total over 
10,000 beds for consumptive soldiers. The 
function of the auxiliary committees con- 
sists largely in contributing in various ways 
to the maintenance of the consumptive and 
his family. The money for this purpose is 
raised by subscription and appropriation, 
and some departments have as high as 200,- 
000 francs available at one time. There is 
still another provision made for old soldier 
consumptives, through the activities of a 
national committee which lends assistance 
to the departmental auxiliary committees, 
the funds of which amount to 3,000,000 
francs. The sanatoria for consumptives, 
which form the ideal resource in antitu- 
berculous warfare, do not figure at all in 
the campaign, for they cannot be impro- 
vised, and the activities which could call 
them into being are fully employed as above 
outlined. It may now be asked whether 
these resources are properly utilized. The 
writer says that the answer to this must be 
No. The real problem is one of early diag- 


nosis, and without this no organization can 
solve it. Again, the disease is on the in- 
crease, not only among the troops, but in 
the civilian population. The causes must 
be sought and removed. So far as the 
author can judge military hardships which 
are unpreventable operate adversely among 
the troops and so long as men are evacuated 
home with open tuberculosis they infect 
the civilians. Just what the actual con- 
dition is, however, it is difficult to deter- 
mine, for the total number of deaths an- 
nually from the disease in France has been 
reckoned as high as 150,000 and as low as 
80,000.— Military Medicine, Med. Rec., 


October 12, 1918, xciv, No. 15, 635. 


Tuberculosis in Dockyards.—The Med- 
ical Director-General of the Royal Navy 
investigated rumors as to the prevalence of 
pulmonary tuberculosis among men em- 
ployed in the English dockyards. The re- 
sults appear to show that the rumors are 
unfounded The number of cases of tuber- 
culosis in the returns from one of the princi- 
pal dockyards during the years 1915, 1916, 
1917, was 99 out of a total complement of 
over 15,000, this giving an annual average 
of 33 cases, or 0.2 per cent. In this dock- 
yard anti-spitting regulations are well en- 
forced. No person suffering from tubercu- 
losis is allowed to return to work unless 
certified by the local tuberculosis officer to 
be non-infectious; and even in such cases 
only outoor work is allowed as far as pos- 
sible— Tuberculosis in Naval Dockyards, 
Editorial, Brit. M. J., August 24, 1918, 197. 


Empyema at Camp Lee.—From the 
lengthy preliminary report by the Empyema 
Commission appointed to investigate the 
epidemic of empyema at Camp Lee, Peters- 
burg, Va., composed of twelve medica] offi- 
cers, a dietitian, an artist and a secretary, only 
a summary can be given. An exudative 
pleuritis is a relatively frequent complica- 
tion of hemolytic streptococcic pneumonia, 
probably an involvement of the pleura by 
extension of the infection from the lungs. In 
the éarlier stages of the pJeuro-pneumonic 
process the pleuritis is comparatively unim- 
portant and the evacuation of the exudate 
by operation is more risky without compen- 
sating benefit, than simple removal by aspi- 
ration. Thus far no available serum treat- 
ment has been discovered, but such may be 
in the future. In the early stages of the 
pleuritic infection the exudate is serofibrin- 
ous, the amount of serum being often very 
large. Later, it becomes progressively more 
purulent and ends in a frank, creamy pus. 
If aspiration only is continued it may become 
sterile, as was observed in one case, but this 
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is so exceptional that operation is advisable 
and antiseptic treatment is called for. 
While these changes in the pleural fluid are 
taking place the general condition of the 
patient usually improves and operation 
becomes safer and more beneficial. The 
operation should be preceded by a fluoro- 
scopic examination to guide as to locating 
the incision, which is preferably made under 
local anesthesia, and should be followed by 
complete and continuous drainage. Anti- 
septic treatment of the cavity should be 
started as soon and as thoroughly as condi- 
tions permit with Dakin’s solution or chlor- 
cosane solution of dichloramin-T. There 
should be free drainage and contact of the 
antiseptic solution with all parts to be dis- 
infected, using adequate quantities and as 
frequently as needed. In beginning the 
treatment one-half of the estimated capacity 
of the cavity may be introduced at each 
instillation, but not to exceed 200 cc., and 
the interval between instillations may, at 
first, be one hour; but as disinfection dis- 
tinctly progresses the interval may be in- 
creased. When renewing dressings, once 
daily, a cleansing irrigation with Dakin’s 
solution will give a chance for improving 
the drainage of the cavity. As disinfection 
proceeds the amount of secretion dimin- 
ishes and its purulent character is pro- 
gressively less marked and ultimately dis- 
appears, leaving only a glairy, translucent 
material on the dressings in the return fluid 
on irrigation. This also finally disappears 
and the return fluid becomes clear, and 
bacteriologic examination will add to the 
evidence of improvement. The expansion 
of the lung usually increases if the case 
has not run too long and if cicatricial fix- 
ation has not taken place. Empyemic 
cavities may be left if prolonged drainage 
is used without cleansing or disinfection 
with antiseptics. Unless there is free ex- 
pansion of the lungs the cavities treated 
with antiseptics, as described, should be 
closed with great circumspection. There 
are several possibilities following premature 
closure of the thorax, such as small lacunae 
being left which have not been reached by 
the antiseptic solutions, irregular expansion 
of the lung leaving pockets which have es- 
caped treatment, necrosis with infection of 
portions of a rib. Lung expansion can be 
encouraged and perhaps hastened by blow- 
ing against resistance, the use of negative 
pressure and gentle suction devices, and 
properly controlled exercises. Unless such 
measures are kept up over a sufficiently long 
period for at least agglutination between the 
surfaces to take place, it is doubtful whether 
they materially hasten obliteration of the 
pleural cavity. Spontaneous expansion of 
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the lung reduces the size of the cavities, 
often with surprising rapidity, once cleansing 
of the surface has been accomplished. Ni- 
trogen excretion is markedly increased dur- 
ing the early acute stages of the streptococ- 
cus infection. Emaciation and loss of 
strength are associated with this augmented 
protein metabolism. It may, however, be 
checked by raising the fuel value of the diet 
to a daily ration of 3,000 to 3,500 calories. 
For the roentgen examination of old cavities 
with fistulas, the authors have found thorium 
nitrate in 10 and 15 per cent solutions to be 
of value. A 20 per cent aqueous solution of 
potassium iodid seems to give equally good 
results and is more easily obtained and less 
expensive. Like thorium nitrate, it is dis- 
tinctly though mildly irritating. The in- 
creased expansion of the lungs following the 
use of Dakin’s solution gives hope that ex- 
tensive operations within the thorax, such 
as lung decortication, may prove unneces- 
sary. Such procedures should be under- 
taken only after most prolonged efforts to 
obtain expansion of the lung have failed, 
and then only when the surgeon has every 
means at his disposal in the way of intra- 
tracheal anesthesia, skilled assistants and 
armamentarium.—Cases of Empyema at 
Camp Lee, Va., Preliminary Report. By 
the Empyema Commission, J. Am. M. Ass., 
August 3 and 19, 1918, lexi, No. 526. 


Influenza and Pulmonary Tuberculo- 
sis.—Forty-five recent cases of influenza oc- 
curring in persons with pulmonary tuberculo- 
sis are reported. All phases were represented 
and in some the tuberculosis was evidently 
aggravated but in quite a large proportion 
the intercurrent influenza has apparently 
harmlessly subsided. In eight other cases 
the first symptoms of tuberculosis developed 
after a recent attack of influenza. The 
practical conclusion is that the tuberculous 
must avoid infection with influenza with the 
strictest care, keeping away from contacts 
and poorly ventilated rooms, etc. There is 
reason to assume that the effect of the influ- 
enza will become more apparent in the course 
of the winter on persons with mild tubercu- 
losis, and provision must be made for insti- 
tutional care of an unusually large contin- 
gent of the tuberculous in the next few 
months.—Influenza and Pulmonary Tuber- 
culosis, G. E. Permin, Ugeskr. f. Laeger, 
October 31, 1918, luxx, No. 44, 1739. 


Effect of Influenza on Tuberculosis.— 
The testimony obtained by Hawes from the 
superintendents of state tuberculosis sana- 
toriums on this point is that an acute attack 
of influenza, usually associated with bron- 
chopneumonia, of greater or less severity, 
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has had remarkably little effect on the al- 
ready existing tuberculous process as far as 
increasing its spread or its activity is con- 
cerned. Hawes’ experience in his own work 
confirms these observations.—Experience of 
Massachusetts State Sanatoria for Tubercu- 
losis During Recent Influenza Epidemic, J. 
B. Hawes, Boston M. & S. J., January 
9, 1919, claxx, No. 2, 35. 


Influenza in a Sanatorium.—It is in- 
teresting to note that a comparatively small 
number of patients in the tuberculosis sana- 
toria had influenza during the epidemic 
through which we have just passed. In the 
Homan Sanatorium, El Paso, only three of 
seventy-five patients had influenza and one 
of these developed the disease the day fol- 
lowing her admission into the institution. 
None of the three had pneumonia. Of the 
thirty-five employees eight had the disease, 
and one of these had pneumonia. We at- 
tribute the low morbidity with the patients 
to two things: First, tuberculous people 
usually show pneumococci, staphylococci, 
micrococcus catarrhalis, etc., in their spu- 
tum, showing that a mild infection with 
these organs is usually present in most all 
patients, thus producing a degree of im- 
munity which protects them to some extent 
against a frank invasion by any of these 
infections. Second: From the time the 
prevalence of the epidemic of influenza was 
announced we began the administration of 
influenza vaccine to all the patients. The 
one patient who developed the disease the 
day following her admission had not received 
vaccine. The other two had, and the disease 
was mild. Among the employees, five of 
those having the disease had received vac- 
cine. The one who had pneumonia and 
succumbed to the disease had not. We 
may add that these five, two nurses, two 
physicians, and the manager of the institu- 
tion, were exposed to the first case among 
the employees, which was not recognized as 
influenza until three or four days after the 
onset, this being one of the first cases in the 
city, and none of these received any vaccine 
until three or four days after exposure to 
infection.—Influenza in the Sanatorium, R. 
B. Homan, Southwest. Med., November, 
1918, ii, No. 11, 13. 


Tuberculosis of Conjunctiva.—There 
have been very few cases of tuberculosis of 
the conjunctiva reported, and of these some 
were secondary to tuberculosis elsewhere in 
the body. Primary tuberculosis, to judge 
from the statistics, must be extremely rare. 
It is likely, however, that some cases have 
been overlooked. The author’s case con- 
cerns a boy aged 8 years who sustained two 
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injuries within one week in the supero-ex- 
ternal aspect of the upper left eyelid. Some 
days after the second injury the lid developed 
edema and slight ptosis with a moderate 
conjunctival secretion. The preauricular 
lymph nodes became enlarged and painful 
on pressure. Eighteen granulations were 
found on the tarsal conjunctiva, resembling 
trachoma but more yellow. An ulcer 1 by 
3 cm. was seen in the outermost portion of 
the upper conjunctival cul-de-sac. It was 
greyish-white, raised, and the conjunctiva 
around it was edematous, thickened and 
hyperemic. The corresponding portion of 
the palpebral conjunctiva was somewhat 
pale but otherwise normal. No tubercle 
bacilli could be found in the secretion, but a 
microscopic section showed the presence of 
tubercles with giant cells and bacilli. Pus 
discharged from a submaxillary lymph node 
also showed the presence of tubercle bacilli. 
Guinea pig inoculation with this pus was 
negative, showing the low virulence of the 
organism. Under good hygiene the con- 
junctival lesions retrogressed slowly and the 
lymph nodes healed. The local treatment 
consisted of daily massage with finely pow- 
dered iodoform in the region invaded by the 
tubercles. In view of the fact that the boy 
showed no evidence of tuberculosis in other 
parts of the body than those mentioned the 
author considers this an undoubted case of 
primary tuberculosis of the conjunctiva with 
secondary involvement of the regional 
lymph nodes. The most likely mode of 
invasion is by direct inoculation favored 
by trauma. The latter, contrary to other 
opinion, the author considers essential, 
since experimental inoculations of suscepti- 
ble animals has always proved negative, 
unless the conjunctiva had been previously 
traumatized. The affection has a predilec- 
tion for young people; no case of over thirty 
has been reported. It is almost always uni- 
lateral, the palpebral conjunctiva being the 
most common seat and the upper lid the 
one more predisposed. Where the conjunc- 
tival cul-de-sacs are involved it is usually 
secondary to involvement of the tarsal por- 
tion. The lesions should be differentiated 
from epithelioma, syphilitic ulcers, certain 
forms of trachoma, actinomycosis, and also 
from lupus which occurs on the free edges 
of the lids. The prognosis as regards life 
and cure depend on the general condition; 
one case is known to have ended fatally from 
general tuberculosis. The hygienic treat- 
ment is the most important. Locally, mas- 
sage with iodoform is best. Curettage of 
the lesions may open the way for a spread of 
the infection. The thermocautery is less 
dangerous.—Primary Tuberculosis of the 
Conjunctiva, G. E. Ayraud, Internat. Clinics, 
it, 28th Series, 1918, 209. 


Skin Lesions After Tuberculin Treat- 
ment.—After discussing the rarity of skin 
lesions following tuberculin treatment, Grant 
reports a case in which injection of tubercu- 
lin B. E. was followed about two weeks later 
by a papular eruption of about 24 hours 
duration, which recurred five times in the 
next month, accompanied with constitu- 
tional symptoms and spreading of the lung 
lesion. No tubercle bacilli were found in 
scrapings from the skin patches. The 
author also notes the appearance of a nettle 
rash following poisoning by German gases, 
followed later by active pulmonary tubercu- 
losis, the onset of the rash occurring about 
two weeks after the irritation. The rash 
occurred here after the same interval as 
after tuberculin— Skin Lesions Following 
Tuberculin Treatment, A. G. M. Grant, 
Lancet, July 13, 1918, ii, 15. 


Erythema and Tuberoulosis.—The 
striking fact in the reported cases is that 
the attack of erythema occurring in tubercu- 
losis often preceded death only by a few 
days or served as a precursory sign of a 
tuberculosis which had been in a latent 
state; and it would also seem that the mac- 
ulopapular form preceded death, while the 
nodose type of the eruption was the fore- 
runner of an acute outburst of the latent 
disease. 

This is not, of course, a fixed rule, and it 
does not necessarily follow that every time 
an erythematous eruption is met with in a 
tuberculous case, the prognosis is serious. 
But, at all events, it may be said that this 
eruption generally coincides with an acute 
outbreak of tuberculosis, in the phase of 
acutetuberculization. The erythema is due, 
not to the tuberculosis but to the specific 
bacillus. Therefore, it is during the granu- 
lia that the erythema appears and also in 
the acute outbreaks occurring in chronic 
tuberculosis, when a superproduction of 
bacilli has taken place, and, as a consequence, 
an overproduction of microbic toxins. 

As to the nodose form of erythema in par- 
ticular, its importance is considerable as a 
premonitory symptom of a latent tubercu- 
lous infection, and when a case is encoun- 
tered where the nature of the eruption re- 
mains obscure, it will be prudent to suspect 
tuberculosis. Therefore, the prognosis of 
these erythemata should be guarded, be- 
cause they are often the index of an acute 
outbreak in a chronic tuberculosis or of the 
evolution of an unrecognized bacillosis. 

The pathogenesis of these erythemata may 
be explained by an angioneurotic process. 
The toxins of the tubercle bacillus act upon 
the vasomotor centres by the intermediary 
of a vasodilator substance called ectasine. 
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A vasodilatation is the result, and this is 
accompanied by diapedesis and the produc- 
tion of exudates, the underlying phenomena 
of erythemata. 

The diagnosis is important when an ery- 
thema occurs in a tuberculous subject. For 
example, one must not mistake a matular 
erythema for erysipelas, or for variola at its 
outset, or a purpura; a vesiculobulbous ery- 
thema for pemphigus or herpes; a nodose 
erythema for luetic or tuberculous gummata; 
lupic erythema for numerous cutaneous 
manifestations which have many points of 
resemblance to it and which @re too long to 
enumerate. 

Once the diagnosis of erythema is made, 
one should ascertain if it is not due to some 
common cause and not to the tuberculosis, 
because it does not necessarily follow that, 
because the patient is tuberculous, every 
symptom offered is bacillary in nature. 

Above all, it mist be remembered that 
there are érythemata due to external causal 
factors, such as the sun’s rays, erythema 
intertrigo, erythrasma, etc. The fact that 
gastrointestinal disturbances or medica- 
ments may cause erythema must not be 
overlooked; among the latter antipyrine, 
quinine, opium, arsenic, and ergot hold an 
important place. 

Finally, when all causes of mistake can be 
set aside, there still remains the question 
whether or not the bacillus of tuberculosis is 
to be incriminated or if the eruption is not 
due to some concomitant infection, such as 
diphtheria, typhoid fever, infectious endo- 
carditis, syphilis or gonorrhea.—Editorial 
Notes, N. York M. J., August 3, 1918, 
criti, No. 5, 209. 


Removal of Tuberculous Epiglottis.— 
In a case of active pulmonary tuberculosis 
complicated by involvement of the epiglottis 
with excruciating pain and intense suffering 
from inability to take food, Rodgers resorted 
to the removal of the epiglottis by means of 
the snare. The operation is simple once the 
snare is brought around the part and the re- 
lief is almost instantaneous and of marked 
benefit. The patient is able to take all 
kinds of food bringing about an improvement 
in the general condition. The author warns 
against doing the operation under general 
anesthesia.— Report of a Case of Removal of 
the Epiglottis in Acute Tuberculous Epiglot- 
titis, M. Rodgers, Southwest. Med., Septem- 
ber, 1918, ii, No. 9, 10. 


Prevention of Tuberculous Laryngitis. 
—Tuberculous laryngitis is comparatively 
easy to prevent. It is the duty of the gen- 
eral practitioner to examine his tuberculous 
patient carefully for any pathological condi- 


tion in his upper respiratory passages. Me- 
chanical obstructions such as deflected sep- 
tum, spur, polypoid degeneration, hyper- 
trophied turbinate, and pathological changes 
such as ethmoiditis, sinusitis, adenoids, 
pharyngitis, hypertrophied tonsils, elon- 
gated uvula and hypertrophied lingual tonsil 
predispose the tuberculous patient to in- 
volvement of the larynx. These conditions, 
when found, should be remedied and the 
frequency of complicating disease of the 
larynx will be greatly lessened.—Prevention 
versus Treatment in Tuberculous Laryngi- 
tis, M. Lubman, N. York M. J., August 
17, 1918, cviii. No. 7, 287. 


Recurrent Laryngeal Paralysis in Tu- 
berculosis.—Wilson warns against making 
a diagnosis of tuberculous laryngitis without 
a competent examination of the larynx and 
cites two cases of pulmonary tuberculosis 
which developed laryngeal symptoms but 
which, on examination, proved to be cases 
of paralysis of the recurrent Jaryngeal nerve. 
One was a paralysis of the right vocal cord, 
the other a symmetrical abductor paralysis. 
Both were due to pressure on the nerve in- 
side the thorax. The patients did well on 
rest and iodine internally and recovered from 
the throat symptoms. A differential diag- 
nostic point is that in tuberculous laryngitis 
the symptoms come on gradually, in re- 
current paralysis suddenly. Probably many 
cases of paralysis are diagnosticated as tu- 
berculous laryngitis. Paralysis of the Re- 
current Laryngeal Nerve Associated with 
Pulmonary Tuberculosis, A. D. Wilson, 
Southwest. Med., August, 1918, ti, No. 8, 14. 


Traumatie Tuberculous Effusion.— 
Bray records a case of tuberculous effusion 
starting after a wrench of the chest muscles 
while the patient was lifting her small child 
out of a stream where she was drowning. 
The woman felt something within her chest 
give way, at the site of an old pleuritic ad- 
hesion from pleurisy three years before. 
The patient suffered marked pain and was 
very short of breath, and gradually grew 
feverish and weaker, and on the tenth day 
a severe chill sent her to bed. The patient 
was seen at this time. Her temperature 
was 103; pulse, 128; and respiration, 32. 
Physical signs indicated fluid at the base 
of the right lung extending approximately 
to the lower tip of the scapula. It increased 
until it occupied the Jower two-thirds of the 
chest. Nine hundred and fifty cc. of clear 
straw-colored fluid were removed by para- 
centesis. Stained specimens showed num- 
erous acid-fast bacilli, and animals inocu- 
lated with the fluid developed a typical 
generalized tuberculosis. The patient was 


ill about eight months, and for a time the 
outlook was unfavorable. Convalescence 
set in at last, and the fluid was rapidly ab- 
sorbed. She regained her former health 
and has continued well for two years, the 
physical signs and roentgenograms showing 
no evidence of effusion one year from re- 
covery. Bray attributes the onset of the 
attack to the tearing of old adhesions of 
the former pleurisy, and liberating tubercle 
bacilli, thus supporting the usual theory of 
tuberculous effusion from chest trauma. 
He suggests that this should suggest a care- 
ful consideration of apparently benign lesions 
of the pleura in examining recruits for mili- 
tary service. The facts also are of some im- 
portance from the medicolegal point of 
view.— Tuberculous Effusion Traumatic in 
Origin. H. A. Bray, J. Am. M. Ass., No- 
vember 23, 1918, lxxi, No 21, 1714. 


Congenital Bronchiectasis with Tu- 
berele Bacilli in the Sgutum.—Bergstrand 
relates an autopsy case in a woman aged 24, 
The histological picture comprised purulent 
bronchitis, bronchiectasis, bronchopneumo- 
nic abscesses with attempts at repair, along- 
side of alveolar emphysema. The elastic 
tissue showed such a degree of atrophy that 
it could not be explained by the presence of 
a chronic, inflammatory process. In the 
lung tissue were many pin head sized, inter- 
communicating cavities of cystic character, 
the walls of which contained concentrically 
arranged smooth muscle fibres and were 
lined with cuboidal epithelium. These cavi- 
ties communicated with the alveoli but not 
directly with the bronchi. The author be- 
lieves that these spaces were of congenital 
origin and denies that they could be due to 
a chronic inflammatory process in an em- 
physematous lung or an acquired bronchiec- 
tasis. A prenatal (syphilitic?) inflammatory 
process would account for the condition and 
there was moreover a suspicious Jesion in 
an upper lobe of the lung—a coagulation 
necrosis resembling a gumma. Congenital 
lack of elastic tissue would also help to ex- 
plain the occurrence of a fetal bronchiecta- 
sis. The inferiority of the Jung parenchyma 
may also have Jed to a compensatory dila- 
tation of the bronchioles. In the cadaveric 
sputum there were masses of acid-fast or- 
ganisms which were apparently tubercle 
bacilli. The clinical diagnosis had been 
pulmonary tuberculosis. These were also 
found throughout the lung tissue. Further 
studies of this germ threw doubts upon its 
nature. The tinctoria] qualities underwent 
a change. They were not pathogenic to 
guinea pigs and the author suggests that they 
were perhaps only a species of streptothrix. 
Numerous other flora were found in the 
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bronchi—the spirochetes and fusiform bacilli 
of Vincent, staphylococci, and blastomyces. 
—Ett fall av sannolikt kongenitala bronchi- 
ectasier med tuberkelbacilliknande syrefasta 
Stavar i sputum och: kolonier av bacillus fusi- 
formis i de utvidgade luftrérsférgreningarde, 
H. Bergstrand, Hygiea, February 16, 1918, 
cxax, No. 3, 97. 


Beneficial Spontaneous Pneumothorax. 
—This was a case of complete tuberculous 
consolidation of the right lung, accompan- 
ied by severe symptoms. Spontaneous 
pneumothorax occurred with rest of the Jung 
and riddance of the pus, completely arresting 
the disease.—Spontaneous Pneumothorax in 
Pulmonary Tuberculosis, M. Kahn, N. York 
M.J., October 12, 1918, cviti, No. 15, 632. 


Small Heart in Tuberculosis.—Ro- 
kitansky was one of the first to draw atten- 
tion to this, which he considered congenital 
and a sign of infantilism. Albert-Weil more 
recently described it as frequent in individu- 
als who were tuberculous or predisposed to 
tuberculosis. Barjon also noticed that the 
tuberculous were habitually the subjects of 
a median heart which overlapped only to a 
small extent, to right and left, the central 
shadow. Guarini’s observations tend to 
show that the small heart and the dropping 
heart are pathological entities, in close de- 
pendence on the sub-evolution of the organs 
of the individual and on the hypoplasia of 
its anatomical parts. Of 1300 tuberculous 
patients subjected to radiological examina- 
tion he found the small median heart in 68 
per cent of the cases, whereas the dropping 
heart was only found in 0.13 per cent. He 
considers that the former is a hypoplastic 
heart, while the latter, also hypoplastic, is 
due to an arrest of development of the heart 
and aorta during extrauterine life; that both 
these varieties must be considered pathologi- 
cal entities, having no relation with the 
atrophic heart found in other morbid condi- 
tions, and that their presence is a far more 
reliable aid than clinical symptoms in the 
diagnosis and prognosis of tuberculosis. 
Few practical physicians are likely to take 
this view. Guarini has also made observa- 
tions on the inclination of the heart’s axis 
in the same class of patients. The older 
anatomists and clinicians fixed this inclina- 
tion between 55° and 60°; but Moreau, from 
radiological investigations on 100 normal 
adolescents and adults, found that in 74 per 
cent the inclination varied between 65° and 
78°. Guarini found in 100 patients exam- 
ined for diseases of the chest the inclination 
was in 6 per cent between 20° and 30°, and 
37 per cent between 30° and 40°, in 41 per 
cent betwee 40° and 50°, and in 16 per cent 
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between 50° and 60°. Thus the angle of 
inclination varied with the individual, or 
rather with the morphological constitution 
of the individual, between 20° and 60°, which 
may be considered the extreme limits in 
tuberculous or pre-tuberculous subjects. It 
should be noted, however, that there may be 
small hearts whose axis of inclination exceeds 
the above limits, and these must also be 
considered pathological, since they repre- 
sent hearts with incompetent valves or 
stenotic orifices—The Small Heart in Tu- 
berculous Subjects, Editorial, Lancet, cxcv, 
August 17. 1918, 214. 


The Heart in Tuberculosis.—That a 
small heart has a predisposing influence in 
pulmonary tuberculosis, a view advanced by 
various observers, is not countenanced by 
the author who points out that large hearts 
are met with at autopsies as frequently as 
small hearts.. He believes rather that the 
small heart is a result of circulatory changes 
induced by the disease and not a predispos- 
ing-factor. That certain valvular lesions are 
antagonistic to the development of tubercu- 
losis is also discredited; mitral lesions are 
often found associated with pulmonary tu- 
berculosis, although the course may be 
somewhat milder, and pulmonary stenosis has 
a decided predisposing influence. Organic 
murmurs were heard in from 4 per cent of 
early and 17 per cent of advanced cases. 
The most common murmur is the systolic 
at the mitral valve, and next in order of fre- 
quency are the mitral presystolic, aortic sys- 
tolic, pulmonic systolic and double mitral. 
Tuberculous lesions of the valves are ex- 
tremely rare. Displacement of the heart 
occurs less frequently than is believed; in 
many cases it is a displacement of the car- 
diac dullness, due to retraction of the lung 
or compensatory emphysema on the healthy 
side, and not of the organ proper. Actual 
displacement is due to retraction of the lung 
on the side more affected and to pleural ad- 
hesions, exudates and pneumothorax. Dis- 
placement occurs in about 30 per cent of 
advanced, rarely in incipient or moderately 
advanced cases. Tachycardia is the most 
frequent and earliest cardiac manifestation 
in tuberculosis. It is characteristic for its 
instability, being subject to increase on the 
least exertion, and is an important sign 
which should put one on his guard even in 
the absence of other signs of tuberculous 
disease. A subnorma] slow pulse is found 
frequently in advanced disease. Lowered 
blood pressure is not found usually in early 
tuberculosis unless the patient suffers from 
malnutrition. Early in the disease the sec- 
ond pulmonic sound is found accentuated. 
The accentuation indicates a hypertrophied 


and strongly acting right ventricle and is, 
therefore, of good prognostic import. The 
importance of rest in the presence of tachy- 
cardia without fever is not sufficiently em- 
phasized. The same measure is indicated 
when the accentuation of the second pul- 
monic sound diminishes.—The Heart in 
Pulmonary Tuberculosis, H. Schwatt, N. 
York M. J., August 17, 1918, cviii, No. 7, 
282. 


Hunger and Appetite in Pulmonary 
Tuberculosis.—This study was conducted 
on six patients with early, moderately ad- 
vanced, and far advanced pulmonary tuber- 
culosis. None of the patients showed signs 
of peritoneal or intestinal involvement or 
had any gastric complaint other than loss 
of appetite. The outstanding fact in all of 
Meyer’s observations is that contractions 
and stomach tonus are present. The asso- 
ciation in these cases of hunger contractions 
with absence of hunger sensations suggests 
the possibility that these contractions are 
probably not registered in consciousness as 
such. In these cases the personal factor 
must be considered. Hunger contractions 
are present in some individuals, but instead 
of being recognized by the patient as such 
they are described as restlessness, headache 
and other symptoms.—Physiology of Stom- 
ach, Hunger and Appetite in Pulmonary 
Tuberculosis, J. Meyer, Arch. Int. Med., 
December 1918, xXIt, No. 61,759 


The Digestion in Tuberculosis.—In the 
treatment of tuberculosis a properly func- 
tionating digestive system is as important 
as the regimen of rest and fresh air. The 
mistake is often made of attributing gastro- 
intestinal symptoms in an early case of tu- 
berculosis to disturbances of the stomach 
and bowels without looking thoroughly for 
the exciting cause, tuberculosis, until the 
latter becomes advanced. Early in the dis- 
ease the patient should be taught how to 
take care of his digestive system. The 
practice of forced feeding should be aban- 
doned, and a rational diet instituted. A 
diet which conforms to the patient’s ability 
to digest and assimilate will, with the proper 
conditions of rest and fresh air, bring about 
gain in weight and strength. The gain of 
fat is not the goal to be pursued and is not 
an indication of arrest of disease. A patient 
should be given three well-balanced meals a 
day with a glass of milk at each meal. He 
should eat of that only what he can enjoy. 
When he has gained up to or a little above 
normal the milk is discontinued and the 
patient is given just as little food as will 
maintain his weight. This will preserve his 
power of digestion for use in case of exacer- 
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bation. The digestive symptoms in early 
tuberculosis are usually of the hypermotility 
and hypersecretion type; while those of the 
advanced disease consist of hyposecretion, 
lack of tonus, coated tongue, etc., all caused 
by toxemia. The first are often relieved by 
atropine, given about one-half hour before 
meals; they are caused by stimulation of 
the vagus endings in the lungs. . For the 
digestive symptoms of advanced tuberculo- 
sis nux vomica and bitter tonics before 
meals, and hydrochloric acid and pepsin 
after meals usually give gratifying results.— 
The Digestive System in Pulmonary Tuber- 
culosis, E. E. Watson, Virginia M. Monthly, 
July 1918, xlv, No. 4, 99. 


Pulmonary Spirochetosis.—A certain 
group of cases suggestive of tuberculosis, 
but without tubercle bacilli in the sputum, 
attracted attention. They presented the 
following characteristics: a chronic debility, 
a cough of long duration, no definite physical 
signs in the lungs. Spirochetes in consid- 
erable numbers having been found in the 
sputum of one patient, the sputum of all of 
these were examined, and in several spiro- 
chetes were demonstrated. Many of these 
patients had been treated as chronic malaria 
and later had been considered as tuberculous 
upon failure to discover malaria parasites. 
All of them had been invalided home from 
Salonica on account of malaria. From the 
physical signs there appear to be no serious 
pulmonary lesions—Pulmonary Spirocheto- 
sis, J. A. Thomson, Brit. M. J., December 
28, 1918, No. 3026, 709. 


Unmotivated Nervous Dyspepsia and 
Tuberculosis.—In a clinical lecture Pro- 
fessor Stahelin recently called attention to 
the masking of tuberculosis by some unmo- 
tivated gastric disorder. In a cited case 
the latter was expressed as a mild gastritis 
and the sequence was said to be not uncom- 
mon, the stomach disorder preceding the 
outbreak of tuberculosis. In such cases an 
x-ray unmasks the presence of old foci in 
the lungs. In an article by Aubertin and 
Joffe in the Journal de médicine et de chirur- 
gie pratiques for December 25, a similar as- 
sociation is referred to. In a military case 
the first diagnosis was crises of recurrent 
dyspepsia of indeterminate nature. In this 
particular subject there was a mitra] lesion 
which added to the symptoms, but certain 
attacks of dyspnea noted proved to have no 
connection with the heart’s action. So per- 
plexing was the picture that simulation was 
thought of. The x-ray showed a negative 
picture. Repeated sputum examinations 
revealed a few tubercle bacilli after several 
negative tests. A second x-ray picture 


showed suspicious foci in the thorax. The 
patient was now classed as tuberculous, and 
the crises of dyspepsia and dyspnea were re- 
garded as of a decided nervous type. The 
possibility of an organic factor, such as neu- 
ritis of the phrenic, was not considered and 
the manifestations were regarded as purely 
psychogenic. It is apparent, however, that 
the case was of the type described by Stahe- 
lin. The latter in one case discovered and 
corrected a ptosis with apparently successful 
outcome, but tuberculosis rapidly super- 
vened from an explosion of the latent form. 
These gastric troubles may be compared to 
the attacks of pseudoinfluenza seen in latent 
tubercle which will later become manifest. 
Editorial Note, Med. Rec., February 8, 
1919, xcv, No. 6, 245, 


Case of Tuberculosis of the Stomach. 
—An unmarried woman of 20 complained 
for four months of gastric symptoms (pain 
and occasional vomiting). Gastric analysis 
showed 7 ounces of contents one hour after 
a test breakfast with a total acidity of 57. 
Roentgenoscopy revealed an ulcer at the 
lesser curvature with adhesions. At the 
operation an area of the lesser curvature 
about 2 inches long, extending to the ante- 
rior and posterior surface of the stomach was 
found to be thickened and inflamed. Over it 
were scattered numerous miliary tubercles 
and fresh fibrinous adhesions. Section of 
one of the tubercles under the microscope 
showed caseation, giant cells and nuclei. 
A subsequent von Pirquet and a comple- 
ment fixation test for tuberculosis were posi- 
tive. The patient made a good recovery.— 
Tuberculosis of the Stomach, with Report of 
a Case of Multiple Miliary Tubercles, G. A. 
Friedman, J. Am. M. Ass., January 11, 
1919, lxxii, No. 2, 101. 


Tuberculous Peritonitis——Marfan has 
described in children a form of suppurative 
peritonitis localized at the umbilicus, and 
Achard here reports a typical case of this 
rare form of peritoneal tuberculosis. His 
patient is a man of 62 and the fistula fust 
above the umbilicus has kept open for five 
months, but there are no other signs of tu- 
berculosis and the general health has not 
suffered. There is no fever and the man 
has gained 22 pounds in.weight. The first 
symptoms had been ascites and tympan- 
ites, asin children. Heliotherapy is scarcely 
available in this case on account of the thick 
and stiff walls of the pus pocket; some oper- 
ative measure seems indicated.—Péritonitc 
tuberculeuse situie a V’ombilic, Ch. Achard, 
& A. Leblanc, Bull. & Mem. de la Soc. 
Ce des Hép,. April 18, 1918, Nos. 11-12, 


STUDIES ON TUBERCULOUS INFECTION 


II. A DESCRIPTION OF PLASTIC MODELS (RECONSTRUCTIONS) 
OF A CONGLOMERATE TUBERCLE AND THE SURROUNDING 
STRUCTURES IN A HUMAN LUNG 


WILLIAM SNOW MILLER 


From the Anatomical Laboratory of the University of Wisconsin and the Kenneth Dows Fund 
for the Study of Tuberculosis of the Medical Clinic of the Johns Hopkins 
Hospital and University 


Extending over a period of some thirty years I have devoted a large 
portion of such spare time as could be obtained in an active teaching posi- 
tion to a study of the structure of the normal lung. While engaged in 
these studies the desire to ascertain the relation of a tubercle to the 
framework of the lung repeatedly came to me, for it is almost self-evident 
that any addition to our knowledge of the exact structure and spatial re- 
lationship of a tubercle would not fail to contribute to our understanding 
of the mechanism of tuberculous infection. This desire however was 
not gratified until Dr. H. K. Dunham of Cincinnati placed the necessary 
material at my disposal. 

In making the drawings from the sections and one of the models used 
in this study I received material assistance from Mr. John Skavlem, at . 
that time an Instructor in Anatomy at the University of Wisconsin. I 
cannot speak too highly of his patience in this tedious work and of his 
readiness to carry out my suggestions. Itwas a matterof regret that the 
necessity of finishing his medical studies compelled him to leave: the 
work before its completion. 


Before taking up the study of any pathological process within the lung 
it is desirable to have a clear understanding of its normal structure. 
The older descriptions of the structure of the lung are, with our present 
knowledge, of limited service. This is due to a number of causes: the 
last two subdivisions of the bronchial tree are not taken into account; 
the air spaces connected with the last division of the bronchial tree are 
not correctly described; the primary lobule (anatomical unit) and the 
secondary lobule have been confused; the diagrammatic schemes of the 
lung do not give a comprehensive idea of the relation of the blood ves- 
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sels, the lymphatics, and the lymphoid tissue to the air spaces. Finally, 
sections of dried lungs, lungs filled with mercury, corrosions of the lung, 
and single sections which extend through, or nearly through, several 
divisions of the bronchial tree with their endings beneath the pleura, have 
been exclusively used for description purposes. All of these methods 
are useful and, with the additionof stereoroentgenograms, have been used 
by the author; none of them alone, however, will give an accurate picture 
of the finer structure of the lung. Itis only by the study of serial sections 
and the building up from them of a reconstruction that the real structure 
of the lung can be understood. 

In the following study the ultimate arrangement of the air spaces and 
the relation which the blood vessels, lymphatics, and lymphoid tissue 
bear to them in the normal lung will be considered first; this will be fol- 
lowed by a description of the relation which a tubercle bears to the above 
mentioned structures as shown by reconstruction methods. 

If the surface of the lung of an animal which possesses a thick pleura, 
as that of man or the ox, be examined macroscopically, there can be 
recognized irregular shaped areas which measure from 1.5 to 2.5 cm. or 
more in diameter surrounded by well defined lines which in the adult 
human lung show a greater or less amount of pigmentation especially at 
the place where several of these areas come into contact. These areas 
have been termed ‘“‘lobules.’? If now the surface of the lung of an ani- 
mal with a thin pleura, as that of the cat or of the rabbit, be examined it 
will be found that these areas cannot be recognized. When these two 
types of lungs are cut perpendicular to the pleura their cut surfaces also 
appear different. In the first type septa are found extending from the 
series of lines in the pleura into the lung substance and marking out areas 
which are more or less pyramidal in shape with the base of the pyramid 
directed towards the pleura. In the second type these septa are not 
present. It is found, then, that “lobules” are not present in all lungs 
and some other arrangement of lung tissue must be found which is con- 
stant in both types of lungs before we can recognize a unit of construction 
or, better, an anatomical unit. 


AIR SPACES 


If the main stem bronchus of a given lobe or one of its branches be 
followed toward its distal extremity, a point is finally reached where the 
bronchioli into which it divides no longer have a smooth tubular charac- 
ter but there are opening out from their lumina in greater or less num- 
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bers small air spaces, the alveoli, which correspond in size and structure 
to those which communicate with the ductuli alveolares, the atria, and 
the sacculi alveolares. Between these alveoli, and encircling the bron- 
chioli, bands of smooth muscle are found and the epithelium lining the 
bronchioli changes from a ciliated, columnar epithelium to a low cuboidal, 
non-ciliated epithelium; all traces of cartilage and mucous glands have 
disappeared. These divisions of the bronchial tree are known as the 
bronchioli respiratorit (respiratory bronchioles). Each bronchiolus respi- 
ratorius divides, not always dichotomously, into ductuli alveolares (al- 
veolar ducts); these are the last subdivisions of the bronchial tree and 
it is from these subdivisions that the parenchyma of the lung takes its 
origin. Each ductulus alveolaris has opening into its lumen a large num- 
ber of alveoli and the amount of smooth muscle in its walls is less than 
that in the walls of a bronchiolus respiratorius. The distal end of a duc- 
tulus alveolaris is somewhat dilated; opening out from this dilatation there 
are a variable number of irregularly spherical cavities, the airia. The 
smooth muscle in the wall of the ductulus alveolaris has a sphincter-like 
arrangement about the openings which suggests that by its contraction 
the muscle plays an important role in certain pulmonary affections; for 
example, in bronchial asthma. Each atrium communicates, on the 
one hand, with a ductulus alveolaris and, on the other hand, with a 
variable number of larger and more irregular spaces, the sacculi alveolares 
(air sacs). Each sacculus alveolaris has opening into it a large number 
of much smaller spaces, the alveoli (air cells). 

Beyond the opening leading from a ductulus alveolaris into an atrium, 
smooth muscle does not occur; that is, in the walls of the atria, sacculi 
alveolares, and alveoli no muscle is found. Because the bronchioli respi- 
ratorii and ductuli alveolares were not recognized by the older authors 
as subdivisions of the bronchial tree, but were included in the “‘paren- 
chyma” of the lung, many of them described smooth muscle in the walls 
of the air spaces. 

The investigations of Ludwig and his pupils have shown that organs 
can be divided into areas of like construction which by constant repeti- 
tion build up the organ; such areas are termed units of construction or 
better, anatomical units. 

We have, therefore, in the ensemble just described which consists of a 
ductulus alveolaris with its atria, sacculi alveolares, and alveoli together 
with the blood vessels, lymphatics, and nerves associated with them, a 
unit which can be demonstrated in both types of lungs; that is, in those 
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with a thick pleura as well as in those with a thin pleura. It is, there- 
fore, the anatomical unit (primary lobule). It has the form of a trun- 
cated pyramid with base directed peripheralwards. The ductulus alveo- 
laris rarely is connected with the apex of the pyramid; it usually enters the 
unit at one side. Those larger areas which are marked out by connec- 
tive tissue septa in lungs that have a thick pleura are the secondary lob- 
ules and they contain from 50 to 250 anatomical units (primary lobules). 
They also, as has been noted, have a pyramidal form and the bronchus 
which is connected with them enters at the apex of the pyramid. 


BLOOD VESSELS 


Bronchial blood vessels. Until the time of Guillot (1839) there was 
general agreement that the bronchial artery and the pulmonary artery 
were connected by means of anastomosing branches. Guillot found that 
the two arterial systems were independent and that injections made into 
the bronchial artery were returned by the pulmonary vein. 

The bronchial artery is distributed in part to the wall of the bronchial 
tree. As soon as it has entered the hilum of the lung it penetrates the 
fibrous layer of the bronchus and divides into two or more main branches. 
With the division of the bronchus a corresponding division of the artery 
takes place. From the main trunks situated in the fibrous layer smaller 
branches are given off which unite to form an irregular plexus. Small 
arterioles are given off from this plexus which penetrate the layer of 
smooth muscle and break up into a rich capillary network in the mucosa. 
From the capillary network in the mucosa a venous plexus arises which is 
in close apposition to the inner surface of the layer of muscle. Branches 
are given off from this plexus which penetrate the layer of muscle and 
form a second plexus which is situated external to the layer of muscle. 
From this second plexus small radicles arise which unite to form small 
veins which, as a rule, leave the bronchial tree at the place where bron- 
chi divide and form one of the sources of origin of the pulmonary veins 
(broncho-pulmonary veins of LeFort). The venous radicles which arise 
from the hilum and the first two or three divisions of the bronchi do not 
join the pulmonary veins but form true bronchial veins which empty 
into the azygos, the hemiazygos or one of the intercostal veins. 

Besides being distributed to the walls of the bronchi the bronchial ar- 
tery sends branches to the lymph nodes, and furnishes the vasa vasorum 
of the pulmonary blood vessels. In animals with a thick pleura the 
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bronchial artery, coursing in the septa that mark out the secondary 
lobules, sends branches to these septa and also supplies the pleura and 
the network of blood vessels about the lymphatics of the pleura. ‘From 
all of these situations the blood is returned by the pulmonary vein. 

Pulmonary artery. For the relation of the main arterial trunks to the 
bronchial tree the reader is referred to the stereoroentgenograms pub- 
lished in the January, 1919, issue of THE AMERICAN REVIEW OF TUBER- 
cuLosis. When the pulmonary artery has reached the last division of 
the bronchial tree it penetrates the anatomical unit (primary lobule) as 
far as the distal end of the ductulus alveolaris; here it divides into as 
many branches as there are atria. Each atrial branch divides into as 
many branches as there are sacculi alveolares connected with the atrium 
(fig. 1). The branches of the pulmonary artery do not as a rule extend 
to the periphery of the anatomical unit (primary lobule). In the case of 
the lungs of animals with a thin pleura, as the dog, the cat and the rab- 
bit, an occasional branch reaches the pleura. Within the anatomical 
unit the branches of the pulmonary artery are spread out on the central 
side of the sacculi alveolares. The more dependent of the sacculi alve- 
olares which extend into the apex of the unit, sometimes receive a sepa- 
rate branch which is given off just before or just after the artery has 
penetrated into the unit. The statement formerly made that the pul- 
monary artery follows the bronchi in all of their subdivisions until it 
reaches the parenchyma of the lung where it divides more rapidly than 
the air spaces, was true for the older concept of lung structure; but with 
a better understanding of the arrangement of the air spaces it is found 
that in its entire course the artery follows the subdivisions of the bronchi 
and the air spaces connected with them. 

Pulmonary veins. For the gross relation of the main venous trunks 
the reader is referred to the same set of stereoroentgenograms mentioned 
in connection with the pulmonary artery. The pulmonary veins are, 
with an exception to be noted later, always situated at the periphery of 
the anatomical unit while the pulmonary artery breaks up into branches 
which are central in position. 

The pulmonary veins can be traced to three separate sources of origin: 

1. The capillary network in the pleura (fig. 1:1). 

2. The capillary network in the walls of the bronchi (fig. 1: 2, 4). 

3. The capillary network into which the pulmonary artery breaks 


up (fig. 1:3). 
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In animals with a thin pleura the capillary network in the pleura is 
derived from branches of the pulmonary artery, while in animals with 
a thick pleura it is derived from branches of the bronchial artery. From 
that part of the pleura which adjoins the hilum the blood is returned 
through the bronchial veins which are found in this situation and not 
through the pulmonary vein. 

The blood brought to the bronchi by the bronchial artery is returned 
by veins which leave the bronchi at the places where they divide, from 
the distal ends of the ductuli alveolares, and occasionally from other por- 
tions of the bronchial tree. Those veins which arise from the distal ends 
of the ductuli alveolares are situated within the anatomical unit. They 
carry away the last of the blood which is brought to the bronchi and form 
an exception to the rule that the veins are aways situated at the periphery 
of the anatomical unit. 

The majority of the pulmonary veins arise from the network of capil- 
laries into which the branches of the pulmonary artery break up. These 
capillaries are situated in the walls of the air spaces and, as it has been 
shown that the arterial radicles are situated on the central side of the 
sacculi aveolares and the venous radicles are situated on the peripheral 
side, it follows that it is possible to speak of an arterial and venous side 
of a sacculus. In a previous communication! an illustration showing a 
reconstruction of a single sacculus with its blood vessels emphasizes this 
point. 

In sections of the lung the pulmonary artery is always found closely 
associated with the bronchi or bronchioli, while the pulmonary veins are 
situated as far from them as possible. Emphasis is laid on ‘‘as possible’ 
for in some situations it is not possible for the vein to be at any great 
distance from the bronchi, but it is never as closely associated with the 
bronchi as is the artery. 


LYMPHATICS 


Lymphatics of the bronchi. Within the walls of the bronchi the lym- 
phatics form a rich network which extends throughout the entire bron- 
chial tree. In the larger bronchi there is sometimes found a double 
network of lymphatics which encloses the cartilages. The lymphatics 
which are situated just beneath the mucosa are smaller than those situ- 
ated more externally. This difference in size was pointed out by Teich- 
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Fic. 1. Scuematic Loncirupinat Secrion or A (ANATOMICAL Unrrt) 
OF THE LUNG SHOWING THE RELATION OF THE BLOOD VESSELS TO THE AIR SPACES AND 
TO THE PLEURA, THE PosITION oF LymMPpHoID TISSUE AND ITS Batacm TO THE AIR 
Spaces, BLoop VESSELS, LYMPHATICS AND PLEURA. 


Br., a bronchiolus respiratorius which divides into two ductuli alveolares; d. al., only one 
.of which is carried out in detail; a.a.a., three atria each of which communicate with sac- 
culi alveolares; s. al., around the periphery of which are situated the alveoli, c. Alveoli 
are also connected with the bronchiolus respiratorius, ductuli alveolares and atria. P., 


pleura. 
P. A., pulmonary artery which divides into three atrial branches and these in turn divide 


into branches which are distributed to the sacculi alveolares; from these latter branches the 
capillaries in the walls of the air spaces take their origin. 

P. V., pulmonary vein which is made up of branches which arise: /, from the pleura; 2, 
from the distal end of.the ductuli alveolares; 3, from the walls of the sacculi alveolares; 
4, from the neighborhood of the place where bronchi or bronchioli divide. The lymphatics 
of the veins are represented in black, and the position of the lymphoid tissue by the 
stippled areas. The bronchial artery and the lymphatics of the bronchial tree and of the 
pulmonary artery are not indicated. 
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mann many years ago. In the smaller bronchi and bronchioli only a 
single plexus is present. The lymphatics which compose this plexus 
vary greatly in size and shape and the mesh of the network which they 
form is elongated in the long axis of the bronchus or bronchiolus. In the 
ductuli alveolares the lymphatics have been reduced to three small ves- . 
sels. No lymphatics are present in the walls of the air spaces distal to the 
ductuli alveolares. The network of lyniphatics present in the walls of 
the bronchi and their subdivisions is closely associated with the net- 
work of lymphatics about the accompanying branches of the pulmonary 
artery; and it is also connected with the lymphatics which accompany 
the pulmonary veins. When valves have been found in the bronchial 
lymphatics they have always pointed towards the hilum, showing that 
the lymph flow is in that direction. 

Lymphatics of the pulmonary artery. Cunningham has shown that the 
plexus of lymphatics about the pulmonary artery and those associated 
with the bronchi are developed as a single plexus which later becomes 
separated into the two systems though they never become entirely dis- 
connected. The larger branches of the pulmonary artery are accom- 
panied by two or more main lymphatics which are so arranged that one 
of them is always situated between the artery and bronchus. Numerous 
loops connect the main trunks with each other and there is thus formed 
a long-meshed network about each artery. As the artery divides the 
lymphatics also divide, but the lymphatics do not diminish in size as 
rapidly as the artery. 

In the preceding account of the lymphatics of the bronchi it has been 
shown that the network present in their walls gradually diminishes until 
three small vessels remain in the walls of the ductuli alveolares; one of 
these joins the network of lymphatics about the artery. Not only are 
the lymphatics of the bronchus and artery in communication at the dis- 
tal end of the ductulus alveolaris, but there are communications estab- 
lished at the place where branching of a bronchus takes place. 

Lymphatics of the pulmonary veins. In the preceding paragraph it was 
stated that one of the three lymphatics present at the distal end of a duc- 
tulus alveolaris joined the network of lymphatics about the pulmonary 
artery; the two remaining lymphatics pass, one on either side, to the 
small veins which arise at this place. Lymphatics also pass from the 
bronchial network to the two veins which arise at the place where bron- 
chi divide. There is, therefore, at this point the same relation of the 
lymphatics of the bronchus to the blood vessels as at the distal end of 
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the ductulus alveolaris. In each instance the lymphatics follow the 
vein until the latter joins a main trunk where they join the network of 
lymphatics about the main ‘venous trunk (fig. 1: 4). 

Finally, there are lymphatics which accompany those branches of the 
_ pulmonary veins which arise from the pleura. These communicate with 
the network of lymphatics in the pleura; the nature of this communica- 
tion will be taken up in connection with the lymphatics of the pleura. 
In lungs which have a thick pleura there is present in the connective 
tissue septa which mark out the secondary lobules a vety rich network 
of lymphatics which encloses within its meshes the branches of the pul- 
monary veins which are situated in the septa. This network was first 
described by Councilman. 

Lymphatics of the pleura. In successful injections of the lymphatics 
of the pleura the surface of the lung is covered with an extensive network 
of large lymphatics in the meshes of which lies a network of finer vessels. 
Along the border of the lung the large lymphatics of the pleura often dip 
into the lung for some distance only to come to the surface again after a 
short interval. -No branches are given off from the loop which is thus 
formed to the lymphatics of the lung. The lymphatics of the pleura 
have a large number of valves, but as the lymphatics communicate 
freely with each other, the vessels fill readily with the injection mass,-— 
a point that was noted by Cruikshank. 

Since the time of Cruikshank and Mascagni anastomoses between the 
lymphatics of the pleura and the lung have been described. Attention 
has already been called to these anastomoses, but the presence of valves 
which open towards the pleura prevents the flow of any injection mass 
from the lymphatics of the pleura into those within the lung. A more 
detailed account of the lymphatics and a discussion of direction of the 
flow of the lymph is reserved for a forthcoming communication. 

Lymphoid tissue of the lung. The distribution of lymphoid tissue 
within the lung and the relation which it bears to the air passages, the 
blood vessels, the lymphatics, and the pleura should interest not only 
the pathologist, but also the clinician, for these masses frequently serve 
as centers to which disease processes may be conveyed through the 
lymph stream or through the blood stream. 

Along the larger divisions of the bronchial tree true lymph nodes have 
been described and figured by a number of investigators. In each instance 
they were found in the angle formed by dividing bronchi. In normal 
lungs lymph nodes or lymph follicles are rarely found beyond the third 
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division of the main stem bronchus, but masses of lymphoid tissue of 
variable size are found throughout the lung at several characteristic lo- 
cations. These points are the neighborhood of the bifurcations of the 
bronchi and bronchioli, the distal end of the ductuli alveolares, along 
the course of the pulmonary artery, and where veins arising from any 
part of the bronchial tree join larger trunks. 

The lymphoid tissue of the bronchus is always situated outside of the 
muscle coat of the latter, between it and the accompanying branch of the 
pulmonary artery. At the place where bronchi divide the lymphoid tis- 
sue frequently is crowded into the angle formed by the two bronchi. 

When lymphoid tissue is present along the course of the pulmonary 
artery it does not, in the normal lung, have the sheath-like arrangement 
described by some authors, but is found as small masses situated between 
the artery and air spaces rather than between the artery and bronchus, 
as is the case with the-lymphoid tissue of the bronchus. 

Attention was called, when considering the lymphatics, to the place 
where bronchi divide and to the distal ends of the ductuli alveolares. 
These are important landmarks, for in the same situations small masses 
of lymphoid tissue are found which bear a direct relation to the lymphatics 
which are present at these points (fig. 1). If the veins and their accom- 
panying lymphatics which arose at these points, be followed to their 
junction with the venous trunks and their accompanying lymphatics 
there will be found, in the angle formed by the union of the two veins, 
lymphoid tissue (fig. 1). Veins which arise from the capillary network 
in the walls of the sacculi alveolares do not possess either lymphatics or 
lymphoid tissue. 

In the pleura a small mass of lymphoid tissue is found at the place 
where radicles of the pulmonary vein unite to form a venous trunk and 
the lymphatics associated with the venous trunks join the pleural net- 
work of lymphatics (fig. 1). This is especially true of those pulmonary 
veins which are situated in the connective tissue septa present in lungs 
which possess a thick pleura. The amount of lymphoid tissue present 
varies with the animal species, the age of the individual and the amount 
of pigment present; being increased in amount the older the individual 
and the greater the pigmentation. This is especially true in the human 
lung. 
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PIGMENT 


Pigment, when present, is found along any or all of the lymphatics. 
At the forking of the bronchi it is often so abundant that it obscures the 
lymphoid tissue. Along the blood vessels it often marks out very beau- 
tifully the course of the lymphatics, especially if very thick sections (2 
to 3 mm.) be made transparent by some one of the various methods in 
use, and mounted without staining. In the pleura the lymphatics are 
frequently marked out by lines of pigment which run’ parallel with the 
lymphatics. At the place where branches of the pulmonary vein pass 
from the pleura into the septa of the lung highly pigmented masses of 
lymphoid tissue may be found. . 


METHOD OF STUDY 


The history of the case*from which the reconstruction was made is 
unknown to the author. The lungs had been removed, distended and 
X-rayed by Dr. Dunham before they were placed at my disposal. The 
X-ray showed diffuse tuberculosis throughout the greater part of its 
extent; here and there, however, discrete tubercles were scattered through 
its substance. This latter portion of the lung was identified and a block 
was removed, embedded in celloidin and cut, perpendicular to the pleura, 
in serial sections 40 microns thick. The sections were stained with hae- 
matoxylin and eosin and mounted in balsam. A slight modification of 
Obrega’s method was used to secure the sections in serial order. 

After examining the series carefully a tubercle was selected for re- 
construction which was situated at the periphery of the lung, but did not 
extend to the pleura. This was done in order that the relation of the 
tubercle to the air spaces and to the blood vessels could be studied to 
better advantage, and because the tubercle itself was a small one and 
could be followed through its entire extent. The outline of each section 
which contained the tubercle and the surrounding structures was next 
drawn, magnified 50 diameters, on separate sheets of paper by means of 
an Edinger projection microscope. These outlines were transferred to 
wax plates 2 mm. thick and the various parts cut out. By this method 
a positive and a negative model were obtained. Special models were 
made in order that various points could be studied to advantage. Alto- 
gether five models were made. 

The tubercle extended through 76 sections of the series. Its long axis 
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‘¢. 2. ScHematic DIAGRAM OF THE Arm SPACES AND THE PULMONARY VEIN ABOUT THE TUBERCLE 


1 and 2, different orders of. bronchi; 3, bronchiolus; 4, bronchiolus respiratorius; 6, ductulus 
’ alveolaris; 6, atrium; 7, sacculus alveolaris. V. Pulmonary vein with its branches a, }, c, d, e, f, h. 
P., pleura. 
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was at right angles to the plane of section. This gave a trifle over 3 
mm. for its longest measurement; taken through its widest part the tu- 
bercle had an irregular oval outline which measured 1.6 mm. by 2.2 mm. 


GENERAL TOPOGRAPHY 


When studied in detail it was found that the tubercle was of the con- 
glomerate type and that several distinct tubercles had, by their growth, 
fused along a portion of their circumference. The central portion of 
each tubercle was undergoing caseation and the area of reaction was ex- 
tending in every direction along the walls of the adjoining air spaces. 
Not only were the walls of the air spaces involved, but the branches of 
the pulmonary artery and of the pulmonary vein situated in the immedi- 
ate neighborhood of the tubercle were also incorporated in the tubercu- 
lous process. 

Those parts of the framework of the lung which are involved in the 
tuberculous process are represented in the following schematic diagram 
(fig. 2). For the sake of clearness only the bronchial tree and the pul- 
monary vein are represented, the pulmonary artery being omitted. 
The artery was situated at the right of the subdivisions of the bronchial 
tree; when, therefore, the artery is mentioned it is to be thought of as 
being at the right of the particular structure mentioned. No attempt 
has been made in this diagram to show any detailed change in the frame- 
work of the lung other than the displacement occasioned by the growth 
of the tubercle, and the alveoli have been omitted from the bronchioli 
respiratorii and from the ductuli alvelares. 

In the lower right hand corner of the diagram (fig. 2) a bronchus, 1, 
is seen which divides into two smaller bronchi, 2; each of these divide 
into bronchioli, 3; the bronchioli divide into bronchioli respiratorii, 4; 
each bronchiolus respiratorius divides into ductuli alveolares, 5, not all 
of which are represented in the diagram. Each ductulus alveolaris has 
a variable number of atria, 6, connected with it, although only the one 
which is directly in the plane of section is represented, while in a few in- 
stances a portion of a sacculus alveolaris 7, is shown connected with its | 
atrium. The boundary lines between the various divisions of the bron- 
chial tree are not readily recognized in single sections which cut several 
of them longitudinally (fig. 5); but when followed through serial sections 
they are easily distinguished. 

A few of the branches of the pulmonary vein, V, deserve special men- 
tion. An example of a vein arising from the pleura, P, is seen in a. 
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The branches marked 8, c, and d with their branches are “trapped” to a 
greater extent in the tubercle than any of the remaining branches. In 
d and e examples are seen of the origin of veins from the place where 
branching occurs along the bronchial tree. 

In the diagram the effect of the growth of the tubercle is seen on the 
bronchioli, 3, in that they are bent outwards from a common center. 
The bronchiolus which occupies the higher plane and is situated in the 
center of the diagram is, with its subdivisions, involved to a greater de- 
gree in the tuberculous process than either of the other two bronchioli, 
though indirectly each of these is involved. While the growth of the 
tubercle has bent the bronchioli outwards its effect on the vein differs in 
that it has caused the latter to be drawn towards the central point and 
by this traction has caused a slight depression of the pleura at the place 
where its radicles leave the pleura. 


MODEL OF THE TUBERCLE (STEREO 1) 


The great irregularity of the reconstruction immediately attracts at- 
tention. This irregularity is due to the fact that all the extensions of 
the tuberculous process were included in the model; the only exceptions 
are where one side of a pulmonary vein (blue) and of a pulmonary artery 
(black) have been exposed by cutting away a portion of the model. 
The position of the vein can be recognized in the upper part of stereo 4 
extending horizontally across the stereo nearly parallel with the upper 
surface of the reconstruction. A bending of the vein towards the center 
of the tubercle is apparent, but it can be seen to better advantage in 
figure 2,c. Attention has been directed above to the significance of 
this bend. Projecting from the upper pole of the model are three small 
veins. The two at the right are recognized with some difficulty in 
stereo 4, but the third is plainly visible. These three veins join a larger 
vein (fig. 2, b) which passes obliquely through the tubercle and unites 
with the main venous trunk near its periphery. The artery near the 
bottom of the tubercle is partially hidden from view in steros 3 and 4 by 
subdivisions of the bronchial tree and their air spaces. The position of 
the artery can be readily made out in figure 2, for, while the vein presents 
its concavity towards the observer, the artery presents a convexity. 
This locates the artery at the right of the bronchiolus respiratorius (fig. 
2:4) which is situated at the extreme left of the diagram. 

On the right side of the model, nearly opposite to the large vein on the 
left, a small vein can be seen completely surrounded by an extension of 
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the tubercle. In figure 2 this vein can be seen running parallel to the 
bronchiolus situated in the center of the diagram and the portion of the 
vein surrounded by the tubercle lies between the upper and the middle 
lateral branch. This vein illustrates in a striking manner how some of 
the blood vessels of the lung become enclosed within a tubercle by its 
progressive growth. Another example of this same process, but more 
advanced, is seen in the case of the branch of the pulmonary artery which 
is situated above and to the right of the small vein just described. 

Occupying the middle third of the right side of the model are a series 
of broad, well defined indentations. These are caused, as will be de- 
scribed later, by certain surrounding emphysematous air spaces which 
have not been invaded by the tubercle, though their walls which are in 
contact with the tubercle are practically a part of the tubercle. In fig- 
ure 4, which is a microphotograph of a section through this region of the 
tubercle, the air spaces which cause these indentations can be recognized 
at the right of the tubercle. 

Viewing the tubercle as a whole it can be divided into two parts by a 
line which is nearly equatorial in its position. This external indication 
of its being a composite is borne out when the serial sections of the tu- 
bercle are studied. The upper half of the tubercle is the smaller of 
the two and much more irregular in its formation. The greatest amount 
of irregularity, however, is found at each pole. 


THE CAVITY IN THE LUNG AFTER REMOVING THE TUBERCLE (STEREO 2) 


Unless the reader is accustomed to the study of reconstructions, dif- 
ficulty will be encountered in properly interpreting this stereo inwhich 
the upper half of the cavity left in the lung after removing the tubercle 
is shown, and the surrounding air spaces. 

In describing the preceding stereo (no. 1) attention was called to the 
division of the model into an upper and lower half by means of an equa- 
torial line. This line passes through the deep excavations on the right 
side of the model and just beneath the projection on the left side. If 
now the corresponding pieces which represent the cavities of the air 
spaces about the tubercle be piled up in their proper place and order a 
“corrosion model” is obtained of the air spaces, while their walls are 
represented by the intervals between the plastic models of their cavities. 
Turning over the upper half of the model thus obtained, so that the 
cavity left after removing the tubercle can be seen, we have the model 
from which stereo 2 is made. 
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The walls of all the air spaces which abut against the tubercle are in- 
volved in the tuberculous process which also extends for a greater or less 
distance along the walls between adjacent air spaces. Sometimes this 
interstitial process extends around an air space without complete occlu- 
sion of its cavity. It is these irregular extensions which occasion the 
irregularities seen in stereo 1. 

Of the various air spaces seen in this stereo the cluster at the right of 
the cavity deserves special attention. They can be recognized by hav- 
ing their irregularities smoothed off and by the projection, towards the 
observer, from the under surface of one of the sacculi alveolares of an 
enlarged and elongated alveolus. It is this cluster of emphysematous 
air spaces which occasions those deep depressions seen in stereo 1 and 
their encroachment on the cavity is brought out in this stereo. 

When viewed in a strong light the depression caused by the elongated 
alveolus can be made out in stereo 1, extending towards the lower pole 
and partially hidden by an irregular projection. The larger of these air 
spaces can be recognized in figure 4 at the right of the tubercle. While 
attention has been directed to a special group of air spaces the compres- 
sion and elongation of other air spaces, for example, one in the angle 
formed by the branching of the vein, can be readily made out. 

The vein which is seen in the model is not carried out in detail in figure 
2. Itis represented by the short stump projecting from the lower surface 
of the vein which extends across the center of the diagram. 


FRAMEWORK ABOUT THE TUBERCLE (STEREOS 3 AND 4) 


These two stereos must be considered together, for stereo 3 represents 
a view of the reconstruction looking towards the pleura and stereo 4 
represents a side view of the same reconstruction with the pleura at the 
left. In each of these stereos the subdivisions of the bronchial tree are 
grey, the pulmonary artery and its branches, black, and the pulmonary 
vein with its branches, blue. No attempt has been made to carry out 
the air spaces in detail. The diagram, figure 2, was constructed from 
this reconstruction with the assistance of the outlines of the sections, 
and shows the relation of the pulmonary vein and its branches to the 
bronchial tree when seen from above. In this reconstruction the posi- 
tion of the pulmonary artery is shown and such portions of it as are in- 
cluded in the tuberculous process are always at the right of the air spaces 
involved. 
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Considered in detail, stereo 3 shows a large central space which was 
almost wholly occupied by the tubercle. Crossing the upper part of this 
space from left to right there can be seen that branch of the pulmonary 
vein shown in figure 2, 6. Situated more anteriorly and crossing the 
central space obliquely, is that branch of the pulmonary vein shown in 
figure 2, d. In the diagram it is carried out in more detail than in the 
reconstruction by the aid of the drawings of the serial sections. When 
this vein is followed to its origin (fig. 2) it is found to arise partly from 
the place where a bronchiolus divides into two bronchioli respiratorii 
and partly from the place where a bronchiolus respiratorius divides into 
two ductuli alveolares, only one of which has been carried out in detail. 
The cut end of another branch which arises from the distal end of a duc- 
tulus alveolaris is seen in the notch between an atrium and its ductulus 
alveolaris. A third vein which is scarcely touched by the tubercle (fig. 
2, e) can be seen arising by three branches which take thtir origin at the 
place where bronchioli respiratorii are given off from a bronchiolus. 

The smaller veins and arteries are seen to have their usual rounded 
contour, while the larger trunks of each of them, as well as the larger 
divisions of the bronchial tree, show a well marked flatness. These dif- 
ferences in contour are brought out to better advantage in stereo 4. 
The underlying cause of this flattening will be discussed later. Those 
branches of the pulmonary artery which project from the left side of the 
reconstruction and from its upper right side in stereo 3, have no relation 
with the tubercle under discussion. ‘Those branches of the pulmonary 
vein which join its under surface are only caught in the tuberculous proc- 
ess at the place where they join the main vein. The two veins at the 
extreme left in stereo 4 arise from the pleura. 

The first indication of the tuberculous process is found about the three 
small veins which project from the upper pole of the model of the tubercle 
shown in stereo 1. A few sections deeper the tubercle is found to have 
extended beneath the ductulus alveolaris which appears (fig. 2) in the 
center of the diagram and also includes an artery, situated on the right 
of the ductulus alveolaris, which is a branch of the artery that projects 
from the extreme right of the model of the tubercle (stereo 1). As soon 
as the ductulus alveolaris is cut off from its bronchiolus respiratorius the 
tubercle spreads out ina very irregular manner, pushing all the surround- 
ing structures more or less to one side, and obliterating in its growth 
alveoli and sacculi alveolares. 
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Thus far only a portion of the air spaces connected with a single duc- 
tulus alveolaris has been involved in the tuberculous process, but by its 
growth the tubercle now extends to a second ductulus alveolaris which 
arises from a bronchiolus respiratorius that is situated below and to the 
right of the one first involved (second from the right in fig. 2). The wall 
of the bronchiolus respiratorius itself, where it abuts against the tubercle, 
is also involved. The tubercle has also extended to the left so far that 
it completely surrounds the vein 0 in figure 2, and is extending along the 
upper surface of the larger vein, figure 2, V, from the point where it is 
joined by the vein 0, to the point where the branch ¢ unites with it. 
The lumen of each of these veins is occluded by a thrombus and their 
walls are slightly. thickened. 

A microphotograph of a section taken through the level just described 
is reproduced in figure 3. The bronchiolus respiratorius and its subdi- 
visions can be récognized from its outline in figure 2. Lying within the 
tubercle there are several air spaces which are in various stages of obliter- 
ation. The opening from the ductulus alveolaris leading into the atrium 
is reduced in size but the atrium itself is enlarged. Sections taken 
through a higher level show that the sacculi alveolares which are con- 
nected with this atrium are also dilated. 

In the description of the normal lung it was stated that a variable 
number of atria arise from a single ductulus alveolaris. In the present 
instance there are three atria connected with the ductulus alveolaris 
under consideration. The third one does not enter into the present 
study, but the second atrium which opens out from the ductulus alveo- 
laris almost directly beneath the opening leading into the atrium shown 
in figure 3, is especially interesting. The opening by which it communi- 
cates with the ductulus alveolaris is even smaller than the one seen in 
figure 3. A microphotograph of a section taken through this atrium, 
and some of its sacculi alveolares, 0.56 mm. deeper in the lung than fig- 
ure 3, is reproduced in figure 4. The large well rounded space which 
projects into the tubercle is a portion of the widely dilated atrium while 
the two lateral extensions are parts of corresponding sacculi alveolares. 
The central portion, moreover, at a lower level becomes a distinct saccu- 
lus alveolaris. These dilated air spaces are those which occasion the 
“series of broad, well defined indentations” which are so prominent on 
the right side of the model of the tubercle in stereo 1. The “enlarged 
and elongated alveolus” seen in stereo 2, is connected with the sacculus 
alveolaris which is a continuation of the central portion described above. 
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The tubercle at this level presents a very bizarre outline and several 
air spaces are seen in various stages of occlusion. Passing obliquely 
through the tubercle is a portion of the vein, figure 2, d. The lumen of 


Fic. 3. Secrion THrouGH UpprerR HALF OF THE TUBERCLE 


The large vein V in figure 2 is shown in section where the branch ¢ is given off. In 
the upper part of the tubercle the small vein } is seen completely surrounded by the 
tubercle. At the right of the tubercle a bronchiolus respiratorius with its subdivisions is 
seen in longitudinal section. 


this vein is occluded by a thrombus the same as the veins which appeared 
in figure 3. The walls of the vein are thickened and a large amount of 
pigmentation is present. The single vein which appears in cross section 
surrounded by a continuation of the tubercle is a section of the vein 
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shown in figure 2, f. The two veins at the upper left of the tubercle 
are a and hk. The large irregular shaped air space situated between 
the tubercle and the pleura belongs to the third atrium mentioned above. 


Fic. 4. SEcrion THROUGH THE EQUATORIAL REGION OF THE TUBERCLE 


This section shows the interval between the tubercle and the pleura. The vein which 
passes obliquely through the tubercle is shown in figure 2, d. Note the thrombism of the 
vein; the thickening of its walls and the pigmentation. Below and at the right of the 
tubercle the dilated air spaces described in the text are to be seen. 


Figure 4 reproduces a section taken through the equatorial line divid- 
ing the model shown in stereo 1 into an upper and lower half. A section 
taken 0.4 mm. deeper in the lung shows the bronchiolus at the extreme 
right of figure 2, cut through almost its entire length from its origin to 
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the distal ending of some of the sacculi alveolares beneath the pleura. 
A microphotograph of this section is reproduced in figure 5. Nowhere 
does the bronchiolus or any of its subdivisions come into direct contact 
with the tubercle; only a few of the sacculi alveolares and of the alveoli 
are invaded by the tuberculous process. The tubercle itself is more 


Fic. 5. SECTION THROUGH THE LOWER HALF OF THE TUBERCLE 


Note the conglomerate nature of the tubercle and the various divisions of the air spaces 
which are cut lengthwise. 
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compact and is nearly circular in outline. Evidence of its conglomerate 
nature can be seen in this section. The small vein seen near the right 
border of the section is a branch of the one that crosses obliquely through 
the tubercle in figure 4, and is formed by the union of two smaller radicles 
which arise the one from the place where a bronchiolus respiratorius 
divides into ductuli alveolares, the other from the place where two 
bronchioli respiratorii arise from a short bronchiolus. 

Below the plane of figure 5 the tubercle extends to, and surrounds, that 
branch of the pulmonary artery which is situated, at first, on the right 
of the bronchiolus which lies beneath that part of the pulmonary vein 
marked “‘d”’ in figure 2; later it crosses beneath the first bronchiolus respi- 
ratorius given off from the bronchiolus and extends along the right side 
of the bronchiolus respiratorius which is situated at the extreme left of 
figure 2. While the artery occupies this latter position it appears in 
stereo 1, near its lower pole. 

As the artery crosses beneath the first bronchiolus respiratorius the 
tuberculous process which has enfolded it extends to the walls of the 
bronchiolus respiratorius and occasions a partial occlusion of its lumen. 
As the result of this occlusion all the air spaces distal to that point are 
greatly distended. One of the distended sacculi alveolares can be seen 
in stereo 3 occupying a central position beneath and behind the vein 
which extends obliquely into the central cavity. 


SUMMARY 


No attempt has been made in the present paper to discuss the subject 
from a pathological standpoint. It is purely an anatomical study. 

The tubercle is situated just beneath the pleura but does not extend _ 
to that structure. 

The tubercle does not belong to any single system of air spaces. It 
is situated between two bronchioli and involves the bronchioli respiratorii 
which arise from the left side of one, and the bronchioli respiratorii which 
arise from the right side of the other, together with their ductuli alveo- 
lares and many of their atria and sacculi alveolares. 

Many of the atria and of the sacculi alveolares have been greatly re- 
duced in size, while others have been widely dilated. So great is the 
deformity of the air spaces that they are often difficult of identification. 

The deformity of the air spaces is in a large measure due to the me- 
chanical pressure exerted by the tubercle, or to the closure in a greater 
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or less degree of the opening by which they communicate with the 
bronchial tree. 

The tubercle can be arbitrarily divided into two nearly equal halves 
(stereo 1) by an equatorial line. That half which is situated above this 
line is more intimately associated with branches of the pulmonary vein 
than with branches of the pulmonary artery, while that half which 
is situated below this line is more intimately associated with branches 
of the pulmonary artery than it is with branches of the pulmonary vein. 

The partial collapse of the larger branches of the pulmonary vein that 
are present in the reconstruction (stereos 3 and 4) is probably due to 
the thrombosis of the branches which supply it with blood. 

The cause of the partial collapse of the bronchus and its bronchioli 
is uncertain and needs further study. 


|The publication of this paper is made possible by the Kenneth Dows Fund for the Study 
of Tuberculosis, of the Johns Hopkins Hospital and University. 
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A STUDY IN FUNDAMENTALS OF THE NUTRITION OF 
THE TUBERCLE BACILLUS: THE UTILIZATION OF 
SOME AMINO ACIDS AND AMMONIUM SALTS 


ESMOND R. LONG! 
From the Saranac Laboratory for the Study of Tuberculosis, Saranac Lake, New York 


A considerable number of pathologists are today occupying themselves 
with mechanical relations of the tubercle bacillus. Their tendency is to 
think of the bacillus as a foreign body which as such causes certain ana- 
tomic changes in animal tissues, changes essentially the same in their 
initial state as those produced by any inert particle, such as a speck of 
coal dust or a grain of carmine, while the subsequent course of the dis- 
ease, its vast spread with thousand-fold repetition of the foreign body 
reaction, is explained by the simple qualification of that body as ‘“‘self- 
propagating.” But what a world of physiological and chemical detail,— 
of absorption, secretion, hydrolysis, deaminization, oxidation, reduction, 
synthesis, catabolism, and repair,—is covered by the word “self- 
propagating.” Each individual unit of the billions contained in a 
small plaque of tubercle bacilli growing on a sheet of broth must be a 
chemical laboratory of a complexity far exceeding our present powers of 
description. 

There are some of us, on the other hand, who are mechanists of a 
different type; inclined to think of the tubercle bacillus differently, as a 
chemical machine; who are bound to study out its intricacies from that 
point of view; and whose hope is not dead of some day introducing an 
obstruction into a vulnerable part of that same pernicious mechanism. 
Our study is complicated by the multiplicity of acid-fast organsims capa- 
ble of causing anatomic tubercle. Aside from the familiar bovine, avian, 
and possibly other distinct types, we must reckon within the human 
group itself, at least after more or less prolonged growth upon laboratory 
media, with tubercle bacilli that have a wide range of virulence for lab- 
oratory animals. I may mention the two well known strains from this 
laboratory, subcultures from which are in use in many laboratories 
throughout the country, the slightly virulent R1,and the far more deadly 


1 Fellow of the Trudeau Foundation. 
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H37, which causes in the guinea pig rapidly progressive tuberculosis and 
early death. We feel however that this very variance is a proper subject 
for chemical investigation; that in the last analysis this must be depend- 
ent upon circumstances connected with the organism’s nutrition. And 
it is our point of view that this factor of food supply and utilization, gov- 
erning as it must the rate of multiplication of the bacilli, is basic to the 
whole subject of the extension of tubercle into tuberculosis. 

The experiments below were carried out with the desire of clearing up 
some of the fundamentals of the organism’s general metabolism, regard- 
less of immediate practical application. The data recorded are not sub- 
mitted with the idea that they represent conditions characteristic of the 
tubercle bacillus alone. The reactions which take place as described 
are perhaps common to many varieties of bacteria. But they must be 
known to be true for the one in question before the fight can be carried 
deeper into the enemy’s territory. The points under consideration here 
cover a small stretch of the terrain which must. be surveyed before the 
real attack is launched upon the more vital and less understood chemical 
problems peculiar to the tubercle bacillus. Chief among these is its 
marked glycerophilism. Too much has been taken for granted in this 
field. It is not unusual to hear the somewhat plausible statement that 
glycerol is useful to the tubercle bacillus because glycerol is a component 
of fat, and fatty material makes up a considerable proportion of the 
body of the tubercle bacillus. There is doubtless an element of truth in 
the idea, but it is far from exact as stated; for the lipoidal material of 
the bacillus is for the greater part not true fat, that is, is not composed 
of combinations of fatty acids and glycerol, according to the researches 
of Kresling, Bulloch and McLeod, Tamara, and others. The alcohols © 
combined with the fatty acids of the organism seem to be chiefly the 
so called higher alcohols. 

For the most part these experiments have to do with the growth of 
human tubercle bacilli on simple media of definite chemical composition. 
Exact studies of this sort have not been as popular for many years as 
twenty-five years ago when the discovery of tuberculin had stimulated 
not a few investigators with the hope of identifying specific substances in 
the medium of the organism’s growth. After the classic researches of 
Proskauer and Beck in 1894, raising tubercle bacilli on various synthetic 
media declined in interest and it is only in comparatively recent years 
that the field has again been considered a profitable one, the new inter- 
est coming hand in hand with the present great development of methods 
in the study of metabolism. 
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Proskauer and Beck made a very extensive study of the growth of 
human tubercle bacilli on synthetic media, using a great variety of very 
simple combinations. The foundation of their work was laid on the 
observations of Kiihne, who found that a good growth of the organism 
occurred on a medium containing leucin, tyrosin, taurin, asparagin, and 
ammonium mucinate, as sources of nitrogen. Proskauer and Beck went 
much further, used a number of amino acids and various ammonium salts 
singly, and made what was, as we shall see below, a very important ob- 
servation, namely, that excellent growth took place on the ammonium 
salts of dibasic and tribasic acids. Various attempts at substitution of 
the glycerol were made, but with no great success. 

From time to time since Proskauer and Beck, especially in the last 
five or six years, articles have appeared dealing with the growth of the 
tubercle bacillus on synthetic media, but in only a few has a new note 
of importance been struck. To review all of these would be tedious, 
but a few points should be mentioned for their bearing on the present 
work. Baldwin and Levene grew large quantities of the bacillus on am- 
monium sulphate and asparagin media, from which Levene prepared 
various nucleic acid derivatives. Tiffenau and Marie found it advan- 
tageous to add a little sodium carbonate to such media. Malm pre- 
pared a medium containing the dibasic acid tartaric acid and a variety 
of carbonates and ammonium salts, on which active proliferation took 
place. Armand-Delille and associates believed that diamino acids ex- 
erted a favorable influence upon growth, finding that the protamine 
scombrine was an excellent nitrogenous substratum and that its value in 
turn was a function of its high arginin content. Wherry has emphasized 
the influence of alcohols. Léwenstein used ammonium phosphate in his 
work. Kendall has made important observations on the metabolism of 
the bacillus in simple media, studying ammonia utilization and excre- 
tion. Most of these investigators prepared active tuberculins from 
their simple media. Surprisingly little attention has however been paid 
to the relation of this unquestioned utilization of amino acids and ammo- 
nium salts to the normal protein metabolism of the bacillus, with which 
it must be intimately bound. And that is the angle from which the 
present piece of work was conducted. 


By way of review we may say that a protein, any unconjugated pro- 
tein, is considered to be a long combination, perhaps ring-like, of a-amino 
acids. An a-amino acid is a fatty acid with an NH: group replacing one 
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hydrogen atom in the carbon-hydrogen chain of the acid, and in that 
particular part of the chain immediately preceding the carboxyl (COOH) 
group. Thus CH;CH2COOH is propionic acid and CH;CH(NH:2)COOH 
is a-amino propionic acid or alanine. CH:(NH:)CH:COOH is 6-amino 
propionic acid, a type of acid not known to occur in proteins to any ap- 
preciable extent. By virtue of its NH, and COOH groups an amino acid 
is both basic and acidic in character and has the power of uniting with 
both acids and bases accordingly. For our purposes we shall consider 
only its union with other acids of the same type, amino acids. The 
NHz group of one acid may unite with the COOH group of another and 
this step is the first one on the long road of the synthesis of a protein. 
For instance glycocoll, a-amino acetic acid, CH.NH:COOH, may unite 
with alanine as follows: 
CH;: CH: COOH 


CH: COOH + CH: NH: C=O + H,0. 


The resultant product is known as glycyl-alanine. We may also have 
the reverse combination, alanyl-glycine or alanine-glycocoll: 


CH.- NH: COOH 
| 


CH;: CH-NH,: COOH + NH;- COOH—CH;: CH C=O 


As will be immediately noticed the resultant dipeptide is still left with a 
free NH; group and a free COOH group, which may unite with COOH 
and NHzp groups respectively of the same or other amino acids, thus 
leading to the formation of tripeptides, pentapetides, decapeptides, and 
various polypeptides, a process which may be continued indefinitely unless 
the chain is finally closed by the union within the molecule of the free 
NH; and COOH groups of the growing product. Such a molecule, if it 
is large enough and displa'ys certain properties such as non-diffusibility 
and heat coagulation, is a protein. Somewhere between the simple poly- 
peptides and the proteins lie the various proteoses and peptones. No 
familiar protein has ever been thus constructed artificially, but Fischer, 
Abderhalden and others have built up polypeptides containing sixteen or 
eighteen amino acid building blocks, which in many respects exhibit the 
properties of true proteins. The possibilities in the way of combination 
of a dozen or so different amino acids, any one of which may combine 
with any one of the others or another molecule like itself, are of course 
infinite in number. 
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So much for synthesis. We are more immediately concerned with 
analysis. These huge polypeptides are capable of being broken down 
again into the building blocks from which they were constructed. On 
prolonged boiling with acids and alkalies or treatment with certain “‘pro- 
teolytic’”’ enzymes the simple amino acids which went to make up the com- 
plex are restored to us intact. Furthermore this breaking down of the 
proteins to amino acids and simple polypeptides is a necessary prelimi- 
nary to their utilization by any animal organism as food: The animal 
digests a great variety of proteins and from their elements build sup new 
proteins to suit itself, or oxidizes them for its energy. Most bacteria 
are equipped with tools for at least a part of this same destructive proc- 
ess. We have been accustomed to feed bacteria various proteins and 
peptones, but Bainbridge, Rettger, Sperry, Robinson, Berman, Cole, 
Onslow, Lloyd, Stickel, and Meyer, to mention but a few, are busy 
showing us that after all it is the amino acids which the bacteria ulti- 
mately use; in fact, that they need some amino acids to start with in 
order to construct their machinery for tearing off more from the protein. 
A pure protein is unutilizable (Bainbridge, Rettger and associates). 
This wave of development has been commercialized and now we have 
various amino acid preparations, such as ‘‘opsine,”’ “‘erepton,” and ‘‘am- 
inoids’ on the market. But long before this new knowledge became com- 
mon we all knew that bacteria; many or most of them, were plant-like 
in their ability to build up their protoplasmic structure from various 
non-nitrogenous organic substances plus the simple nitrogenous one, 
ammonia. The only question in the minds of some of us is, ‘‘Do they 
do so under natural conditions?”’ While a host of workers are asking why 
use the peptone in our laboratory media and proving that growth con- 
ditions can frequently be improved by substituting a portion of the pep- 
tone with amino acids, is it also a fair question to ask, why the amino 
acid? ‘The amino acid is not the last stage in the breakdown of a pro- 
tein before resynthesis setsin. Even in the animal organism deaminiza- 
tion with subsequent recombination of the split products must be a fre- 
quent, if unnecessary, preliminary to protein synthesis from amino acids 
entering the circulation by way of the alimentary tract. When alanine 
passes through the mammalian liver a portion of it at least is split thus: 


(pyruvic acid) (ammonia) 
CH;- CH COOH + > CH;- CO - COOH + NH; 


b 

Pp 

a 

a 

a 
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Part of the pyruvic acid is subsequently synthesized to form sugar or 
further oxidized to liberate energy directly, but undoubtedly another 
portion is recombined with ammonia and the reformed alanine used in 
the synthesis of body protein (see Mathews for discussion). Nor is the 
route of ammonium pyruvate the only one which can be used in the 
breakdown of alanine, as will be shown below. 

If deaminization with subsequent recombination of the ammonia and 
other split products of an amino acid is a frequent and normal step in 
the protein synthesis of an animal the bulk of whose tissue is protein, 
how much more likely is it to be the case in bacteria, which contain rela- 
tively far less protein? We must remember what bacteria are, chemi- 
cally. Based on the work of Ruppel, Levene, and more particularly the 
more general observations of investigators in his own laboratory, Leach 
and. others, Vaughan’s definition of bacteria is in point, “‘nuclei with a 
protein ectoplasm. . . . . Chemically, bacteria are nucleopro- 
. teins.” With this knowledge it is hard to see how bacteria can make 
full use of amino acids without splitting off their ammonia. While for 
their protein residuum they may synthesize protein from amino acids 
directly, for the vital nucleic acids these must be broken up first. Nu- 
cleic acids are combinations of phosphoric acid and carbohydrates, 
with pyrimidins and purins. The last two contain nitrogen and under 
the circumstances must make up a considerable, if not the greater, 
part of the nitrogenous building stones of bacterial protoplasm. Now 
purins and pyrimidins are probably synthesized in plant and animal 
life from very simple materials, and in all likelihood ammonia is one of 
these. The chemistry of their formation is little understood, but we may 
think of them structurally as combinations of a urea nucleus with a 
three atom carbon chain such as frequently arises in the decomposition 
of carbohydrates. Urea is of course closely related to ammonium car- 
bamate and ammonium carbonate. Mathews says with regard to the 
purins and pyrimidins: 


While the exact course of their formation in the cell is thus obscure, there . 
are no great difficulties in imagining how the condensation might occur in the 
presence of ammonia or urea or hydrocyanic acid or formamide and the reac- 
tive decomposition products of the carbohydrates. Whatever may be the ex- 
act steps in the process, it may be regarded as probable that they, like the 
amino acids, are formed by the condensations of ammonia with the reactive 
decomposition products of the carbohydrates. 


‘ 
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To carbohydrates we might add glycerol, for there is evidence that 
malonic acid may play a part in purin and pyrimidin synthesis, and oxy- 
malonic acid is a product of the oxidation of glycerol. At any rate with 
the chemical facts at hand there is no getting away from the importance 
of ammonia in the synthesis of bacterial protoplasm. 

But ammonia alone is only half the story of the synthesis of bacterial 
substance from amino acids. Equally important is the balance of the 
molecule after the ammonia is split off. Now what is left behind after 
ammonia has been withdrawn from an amino acid molecule, let us say, 
to use the same example as before, from alanine? It is not always the 
same. Subjected to different conditions, such as the enzymic attack of 
different organs and tissues, alanine may be broken up to yield ammonia 
in the following four ways at least: 

1. It may be reduced with the formation of a fatty acid: 


(propionic acid) 


2. It may be oxidized with the formation of a ketone acid: 


(pyruvic acid) 
CH;: CH - NH, COOH + O — CH;: CO: COOH + NH; 


3. It may be hydrolyzed (the actual reaction probably being combined 
oxidation and reduction) with the formation of a hydroxy acid: 


(lactic acid) 
CH;: CH -NH,- COOH + H.0 — CH; :CH -OH - COOH + NH; 


4. Or it may be decarboxylated (CO: withdrawn) with the formation 
of an amine, and further hydrolyzed with the formation of an alcohol 
or oxidized with the formation of an aldehyde: 


(ethyl amine) 
CH - COOH — CH;: CH2: NH2+ CO: 
(ethyl alcohol) 
CH; CH,: NH, + H.O CH; CH, 4 OH NH; 
(acetaldehyde) 
NH, + CH; CHO + NH; 


Decomposition of an amino acid with the same end result, formation 
of ammonia, carbon dioxide, and an alcohol, may occur by other routes | 


CH,: CH COOH + H,— CH: COOH + NH; 
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as F. Ehrlich (through Dakin) has shown to be the case in certain kinds 
of yeast fermentation: 


CH;* CH: COOH + H,O — CH,-OH + NH; + CO, 


The intermediate steps are not clearly recognized. Amine formation, 
while possible, is not believed to be one of them. 

These are type reactions. The other amino acids may break down in 
the same way, that is to say, into ammonium salts of fatty, hydroxy, and 
ketone acids, into amines, and ammonia, carbon dioxide, and alco- 
hols. And these are final stages in protein catabolism. The liberated 
ammonia is either used in resynthesis of the bacterium’s peculiar proto- 
plasm or is cast aside. The acids and alcohols are used in synthesis or 
are further oxidized to supply the organisms energy, or remain as end 
products of metabolism. 

Now the points considered in this somewhat lengthy prelude have a 
vital bearing on our own particular problem, the chemical physiology of 
the tubercle bacillus. We are not unprovided in the case of the latter 
with information to fill in the links of the chain of metabolism discussed 
above as applied to all bacteria. First of all, thanks to Ruppel, and 
Levene, and Vaughan’s students, we know that the nitrogenous matter 
of tubercle bacilli is largely nucleoprotein with a considerable excess of 
free nucleic acid, and that a certain portion of the remaining nitrogen is 
combined with a carbohydrate, to form, probably, a polymer of gluco- 
samine. We have Kendall’s excellent observations on the splitting of 
ammonia from cultures of many bacteria, including the tubercle bacillus. 
We have Corper’s recent proof for the presence of an erepsin-like ferment 
in the bacillus capable of splitting peptones into their simpler constitu- 
ents, amino acids. ‘And finally we have the results of a whole galaxy of 
investigators, who have repeatedly shown that the tubercle bacillus is 
able to multiply on media containing only amino acids or ammonium 
salts as sources of nitrogen. In fact it seems to me that almost the only 
thing that has not been accomplished is the correlation of all these results 
with a consideration of their bearing on the normal metabolism of the 
growing tubercle bacillus. 


EXPERIMENTAL PART 


Before beginning an investigation of this character involving a large 
number of cultural experiments it was an obviously desirable preliminary 
to define as accurately as possible the optimum reaction for the growth 
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of the bacillus. The introduction of methods for determining hydrogen 
ion concentration has marked a new era in the development of bacteri- 
ology. As Clark and Lubs point out in their comprehensive treatment 
of the subject, the old titration methods of medium adjustment furnish 
no real information as to the actual acidity or alkalinity of the usual 
media, which through their peptone-phosphate content are “buffer” 
media. Hurwitz, Meyer, and Ostenberg, Walpole, Cole and Onslow, 
and others, have devised simple colorimetric methods for determining 
the true reaction of media. The Walpole method, as modified by Dernby 
and Avery, was used for the experiments recorded below. A medium 
consisting of 1 per cent peptone, 3 per cent glycerol, 0.5 per cent sodium 
chloride, and M/75 neutral mixture of di-sodium-hydrogen phosphate 
and potassium-di-hydrogen phosphate, was used for a determination of 
the optimum initial reaction for growth. It was found (two strains H37 
and R1, four bottles of each for each concentration) that between the 
limits of initial reaction P,, 6.4 on the acid side and P,, 7.8 on the alkaline 
no difference in growth was discernible. How much further on either 
side one must go to find an inhibiting effect-was not determined. The 
final reactions of these media after four weeks varied from P,, 5.4 to 6.3. 
Frothingham, by the gas chain method, using the Bovie potentiometer, 
has recently followed the Theobold Smith curve in glycerol broth, and 
for H37, the same strain of bacillus as that used in the experiments of 
this paper, has found a maximum alkalinity of P, 8.15 and a maximum 
acidity of 5.52 in the course of three months’ growth. For the synthetic 
media used in the following experiments P, 6.8 was chosen, it being suf- 
ficiently acid to prevent the loss of ammonia upon sterilization and dur- 
ing an alkaline tide of growth, and yet close enough to the neutral point 
to allow considerable leeway for an acid tide before an inhibiting acidity 
was reached. 

While the main object of attack in this work was a determination of 
the manner of amino acid catabolism, a demonstration of peptone hy- 
drolysis to the amino acid stage by the bacillus and further utilization of 
the amino acids formed from a peptone digest were indicated. With 
this object two casein digests were prepared, the one by pepsin, the 
peptone from which was precipitated by alcohol as a snow white, water- 
soluble product, the other a tryptic product from a peptonized casein 
suspension, which after prolonged trypsin digestion became biuret-free. 
The solids from this were obtained by evaporation and drying in the 
oven at 105°. Another biuret-free product was obtained by the acid 
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digestion of casein with sulphuric acid and removal of the acid quanti- 
tatively with barium carbonate before evaporation and drying. Media 
were made with these products as a source of nitrogen, the composi- 
tion of which was as follows: nitrogenous substance (one of the above 
digested products) 1.3 per cent, glycerol 5 per cent, sodium chloride 0.4 
per cent, neutral phosphate mixture 0.3 per cent. * The bacilli from nine 
bottles of broth of each type were filtered off after four weeks growth, 
dried and weighed. A set of bottles of the usual glycerol-Fairchild pep- 
tone-meat extract broth used in this laboratory was run in addition. 
The average growth per bottle is indicated in table 1. 
TABLE 1 


Pepsin product 0.18 gram 
Trypsin product 0.06 gram 
Acid product : Slow growth, not weighed 


The growth in the peptone media was much more luxuriant; yet char- 
acteristic proliferation occurred in the biuret-free amino acid media. 
Why the bacilli developed more rapidly in the peptone media is a problem 
in itself. It is scarcely to be doubted that the peptone was resolved into 
amino acids before utilization. Absorption of simple, diffusible sub- 
stances, rather than of the more complex compounds of high molecular 
weight which pass less readily through plant and animal membranes, 
isa rule of biology. Weare probably concerned here with the vitamines, 
somewhat labile substances of unknown composition, upon which much 
effort is being concentrated at the present time. Jordan Lloyd has em- 
phasized the importance of these accessory growth factors in the culti- 
vation of many organisms, and it is a familiar phase of bacteriology to 
all of us who have used blood media, ascites agar, sterile tissue broth, 
etc., although we may have had hazy notions as to just wherein the 
value of such additions lay. We knew that they worked when the usual 
media did not. Vitamines are almost certainly of importance in the 
growth of the tubercle bacillus (egg media, such as Dorset’s and Petroff’s, 
are probably vitamine media) and we may reasonably suppose in this 
case that they were destroyed by the prolonged tryptic digestion of the 
unpurified peptone and subsequent heat desiccation of the product, as 
they certainly must have been in the thirty hour boiling with 5 per cent 
sulphuric acid, the growth in media from such products being accordingly 
delayed. Be this as it may, the subject is a separate one from that to 
be considered here, which is a chemical study of known factors; for the 
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vitamines, in spite of the large amount of remarkable work that has been 
done upon them, still lie in the shadow land of chemistry. For our pur- 
poses it is sufficient to record that good growth occurred on a trypsin 
digest of peptone, containing no nitrogen in compounds of higher molec- 
ular weight than amino acids and perhaps simple polypeptids.2 A 
closer study of the process of digestion by the ‘tubercle bacillus itself 
was next carried out. Van Slyke determinations of amino nitrogen in 
glycerol-peptone broth before and after growth of the bacillus were made, 
together with total nitrogen and ammonia analyses, and the relationships 
determined. Table 2 records the results: 


TABLE 2 


AFTER GROWTH (ORIGINAL 


VOLUME RESTORED) 


Milligrams | Percent of | Milligrams | Per cent of 
per 100 cc. total N per 100 cc. total N 


Other N by difference (amino N of proteose and 


A withdrawal from the medium of proteose-peptone nitrogen and also 
amino acid nitrogen is indicated, with an increase in ammonia nitrogen. 
A concomitant digestion of peptone with amino acid formation and 

- utilization of the latter is suggested, although not proved. Combined 

with other facts however, the evidence is sufficient to make us picture a 

hydrolysis of soluble protein products such as proteoses and peptones, 

with formation of amino acids, followed by deaminization of the latter. 

This deaminization of amino acids is the main subject of the present 

investigation. 


The rest of the experiments were carried out with the intention of de- 
termining the manner of amino acid catabolism with liberation of am- 
monia in cultures of the tubercle bacillus (H37). The possible routes are 
indicated on p.92. The amino acids used were those from formic, acetic, 


? Burroughs and Neymann have shown that amino acids while ordinarily available for 
direct anabolism, in sufficient concentration, which is surprisingly low, are toxic. This ob- 
servation may have some bearing on our case. We can think of the proteoses and peptones 
as amino acid storehouses, liberating a steady supply of the latter, but no more rapidly than 
needed. 
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and propionic acids. The method was an indirect one. No search for 
the products of decomposition was made in the medium of the organism’s 
growth. Such a study is no easy one, as there is good reason for believ- 
ing that the decomposition products are used or further changed almost 
as rapidly as formed. Furthermore it is complicated by the absence of 
any sure light on the course of decomposition of the glycerol, which is pre- 
sumably shedding into the medium decomposition products more or less 
similar to those resulting from amino acid breakdown. The method 
chosen was much simpler, merely trial by growth (in transplantation 
from glycerol bouillon cultures) of the different possible split products. 
First the organism was grown on the aminoacid. Then in the same basic 
medium of glycerol, sodium chloride, and a neutral mixture of sodium 
and potassium phosphates, the ammonium salt of the corresponding 
fatty acid was substituted for the amino acid and growth again tried. 
Next the ammonium salt of the hydroxy acid was substituted, and so 
on. Growth was allowed to proceed over a period of three weeks. 
There was never any doubt as to the result. In all cases the bacillus 
grew characteristically (not nearly as well as on peptone-meat juice 
broth, to be sure) or it did not grow at all. The various trials were all 
carried out in quadruplicate, and no discrepancy was ever encountered. 
The results are summarized in table 3. 

In table 4 are summarized the results of growth upon the ammonium 
salts of the first three members of the series of dibasic acids. 

Summarizing briefly we may say that in the case of formic, acetic, and 
propionic acids, the corresponding amino acids and acid amides were 
utilizable, while certain of the possible decomposition products, namely, 
the ammonium salts of the fatty, ketone, and hydroxy acids were not. 
The corresponding amines, ammonia, (hydrogen amine), methyl amine, 
and ethyl amine, also afforded ready growth when combined with a 
strong acid, like hydrochloric. These may be derived from amino 
acids by decarboxylation and from amides by oxidation. Theoreti- 
cally the amine carbonates should have been used in the experiment 
(CH2- COOH +H,0— CH;: NH:2-H:2: CO;); but such compounds rap- 
idly lose CO. and are too alkaline to permit growth. At first sight this 
may seem like an unfair test in favor of an amine hypothesis of amino 
acid destruction, because in normal metabolism no such acid as hydro- 
chloric arises to neutralize any ammonia formed. But other strong 
acids perhaps do. On considering table 4 we find that very good growth 
occurs on the ammonium salts of the dibasic acids, in fact the best growth 
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observed in any of these synthetic media. As mentioned above this 
phenomenon was known to Proskauer and Beck. We may well ask if 
dibasic acids arise in the breakdown of the constituents of the usual 
glycerol-peptone media, on which such good growth occurs. They 
probably do. In the peptone we have the amino acids, aspartic acid 
and glutamic acid, derivatives respectively of the dibasic acids, succinic 


TABLE 3 


Monobasic acids 


PROPIONIC ACID SERIES 


FORMIC ACID SERIES ACETIC ACID SERIES 


Amino acid | Carbamic acid (am- |+] Glycocoll (amino |+] Alanine (amino pro- |+ 
ino formic acid) acetic acid) pionic acid) 


NH:.COOH* CH:.NH:.COOH C:Hy.NH2.COOH 


Propionamide + 
C:Hs.CO.NH2 


Acetamide 
CH;.CO.NHe2 


Acid amide Formamide 
H.CO.NH2 


Ammonium | Ammonium formate |—| Ammonium acetate |—| Ammonium propion- |— 
salt of fat- H.COONH, CH;.COONH, ate CzHs.COONH, 
ty acid 


Ammonium | Does not exist Ammonium glyoxy- |—| Ammonium pyruvate | — 
salt of ke- late CHO.COONH, CH;CO.COONH, 
tone acid 


Ammonium | Ammonium carbon- |—| Ammonium glycol- |—| Ammonium lactate |— 
salt of hy- ate OH.CONH, late CH;.CH.OH 
droxy acid CH2.0OH.COONHs, COONH, 


Amine Ammonia (hydro- |+] Methylamine (hy- [+] Ethylamine (hydro- 
chloride used) drochloride used) chloride used) 
H.NH2 CH;NH2 C:HsNHe 


Ammonium | Water, H.OH, is the Ammonia  (hydro- |+} Ammonia (hydro- |+ 
salt plus corresponding al- chloride used) + chloride used) + 
alcohol cohol methyl alcohol ethyl alcohol NH; 

NH; + CH;0H + C:H;OH 


M M 
Basic medium: glycerol 2.5 per cent, NaCl 0.5 per cent, KH2PO, {00° NazHPO, 100° 


M 
Above compounds added in 10 concentration. 


* Carbamic acid is not stable in the free state. The ethyl ester, ordinary urethane, was 
used for this experiment. 
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and glutaric acids. But of probably greater importance as a source of 
dibasic acids is the glycerol. This is pure theory, but it is an attractive 
hypothesis, and no improbability, that a certain amount of tartronic 
(hydroxy-malonic) acid arises in the oxidation of the glycerol by the 
tubercle bacillus. It is well known that the bacillus possesses a catalase 
acting extracellularly. It was noted by Hahn in 1897 that the juice 
expressed from tubercle bacilli in the preparation of tuberculoplasmin 
decomposes hydrogen peroxide, and this has been confirmed in this lab- 
oratory. The observation can however be readily verified by any one by 
simply dropping into a tube or flask containing a solution of hydrogen- 


TABLE 4 


Dibasic acids 


AMMONIUM OXALATE AMMONIUM MALONATE AMMONIUM SUCCINATE 


G rowth Growth Growth 


COONH, ++ 


| 
COONH, 


COONH, 


M 


M 
Basic medium: glycerol 2.5 per cent, NaCl 0.5 per cent, KH2PO, T00’ Na2zHPO, 100° 


M 
Above compounds added in 20 concentration. 


Note. The ammonium salts of malic and tartaric acids, the two hydroxy acids from suc- 
cinic acid, were also run, and excellent growth occurred. We might confidently predict that 
the ammonium salt of tartronic acid, that is, hydroxy-malonic acid, would have been equally 
good pabulum for the tubercle bacillus. Unfortunately this acid was not available for 
experiment. 


peroxide a small placque of tubercle bacilli and letting it stand for fif- 
teen minutes. A slow, steady evolution of oxygen gas takes place. 
The oxidation of glycerol may take place as follows: 7 


Glycerol Tartronic acid 
CH,:OH COOH 

| | 
CH:-OH +20:— CH -OH + 2H,0. 


| | 
CH; -OH COOH 


l 
| 
| 
| 
CH: CH: 
| | 
COONH, CH, 
| 
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Whether amine formation actually occurs in the metabolism of the 
tubercle bacillus is still to be proved of course. The fact that such-com- 
pounds have not been isolated from tuberculin is nothing against the 
theory, for if formed, amines are probably rapidly converted into some- 
thing else by aerobic organisms such as the tubercle bacillus. It is in 
cultures of anaerobic bacteria that they are so characteristic. For ex- 
ample Ellinger (through Barger) obtained a 50 to 60 per cent yield of 
putrescine, tetramethylene diamine, on anaerobic putrefaction, which 
was reduced to 12 per cent with access of air. 

Another point in connection with a possible amine formation is worth 
consideration. It has been distinctly shown that a certain partial pres-’ 
sure of carbon dioxide, exceeding that of the air, is beneficial in the growth 
of the tubercle bacillus. It is recognized that carbonates are added to 
media with advantage. In fact Wherry and Ervin consider a pressure 
of 17 mm. necessary before growth begins (7.7 mm. is their recorded 
room pressure). The latent period before growth takes place by their 
theory is that required for the necessary accumulation of CO,. The 
question is, where does this CO, come from? It may come from the 
oxidation of organic substances, but we should rather expect oxidation 
to be concomitant with growth, not preceding it. The theory of decar- 
boxylation offers a way out. On this theory CO, is liberated before or- 
ganic compounds are used, not after: 


CH:-NH::COOH — CH;-NH2 + CO 


If amines are formed we have still to ask however, how is ammonia 
produced from them? We have the possibility of direct oxidation with 
formation of an aldehyde: 


+ O — HCHO + NH; 


This seems unlikely, not because formaldehyde and other aldehydes are 
toxic,—they might easily be used in low concentration as rapidly as 
formed,—but because further oxidation leads to the formation of fatty 
acids, such as formic, in the equation above, and by all the information 
available fatty acids are inhibitory (table 3). If catabolism takes place 
by this route we should arrive at a result no different from that reached 
by direct reduction, except that the fatty acid formed has one less 
carbon atom. 

Dakin has brought together a strong array of proof that a common 
protoplasmic reaction is combined oxidation and reduction, which in 
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effect amounts to exothermic hydrolysis. An amine by this sort of 
catabolism would break down with the formation of ammonia and an 


alcohol: 
CH;-NH. + + O — CH;:-OH + NH; 


The catabolism of amino acids with formation of alcohols has been 
shown by F. Ehrlich to be a general reaction exhibited by active yeast 
(through Dakin). Ehrlich has a different theory than that of amine 
formation to account for this. His theory would hardly fit the case of 
the tubercle bacillus as it involves the intermediary formation of the 
hydroxy acids, which according to the findings of this paper are unutil- 
izable (table 3). 

Now numerous investigators have considered alcohols substances of 
great importance for the growth of the tubercle bacillus. Wherry and 
Kendall* recently, others from time to time before them, have made 
this emphasis. Aside from their value as energy producers on oxidation, 
they are available for ester formation and subsequent synthesis of 
lipoidal substances. We may recall the numerous syntheses for 
which malonic ester is used in organic chemistry. 


ACID-ALKALINE CHANGES IN GROWTH 


One of the puzzling phenomena of the bacteriology of the tubercle 
bacillus is that which we have learned to designate as the ‘‘ Theobald 
Smith curve.” So far as I know no highly satisfactory explanation of 
this has ever been given. It is of interest to see how the theory being 
developed here meets the facts as a great many observers have found 
them. How do we account for an early alkalinity giving way later to a 
progressive acidity in glycerol-peptone broth? The acidity is easily ex- 
plained. There is much in favor of Smith’s theory of decomposition of 
the glycerol. The alkalinity is more of a problem. We may think of a 
withdrawal of phosphoric acid from the phosphates, leaving the bases. 
There is no doubt that the tubercle bacillus accomplishes this. But is 
this sufficient? It is commonly assumed that the proteins play a part, 
but Smith and the rest leave the manner to conjecture. The ammonium 
salts of the organic acids which might be derived from amino acids are 
neutral and the acids seem unutilizable. The amine carbonates on the 
other hand are strongly basic as would of course be the combination of 


3 The results of both of these investigators must be considered in the light of the quali- 
fication that the strains of bacilli they used were non-pathogenic. 
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ammonia and alcohols. The theory of ammonia-alcohol formation cer- 
tainly fits the known facts: the early alkalinity thus developed would 
pass away as the oxidation of the glycerol proceeded and as ammonia 
was withdrawn from the medium by the multiplying bacilli (Kendall’s 
ammonia recession). It is likely, as shown above, that hydroxy-malonic 
acid is produced on the oxidation of glycerol, and we know that the am- 
monium salts of malonic and similar acids are readily utilized. 


6.6 


6.0 6.2 6.4 6.7 6.9 
Fic. 1. Four WEEKS’ GROWTH OF BOVINE STRAIN B; 


Above, initial reaction; below, reaction after four weeks’ growth. Note that the growth 
is in all instances scantier than that of the human strain at corresponding H ion concentra- 
tions, and that in every instance the increase in acidity is less than in the human cultures. 
The final increase in acidity roughly parallels the extent of growth in the two strains. 


Thus we may account for the general character of the curve. The 
difference between human and bovine curves is another matter. No 
sure conclusions as to this are to be drawn from the results of this piece 
of work, as too few experiments with the bovine bacillus were made. 


P, 64 68 70 72 ‘74 76 78 

i ~ . 

‘ i 8 | 
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Yet the impression was formed that the distinction was a quantitative 
me, not a qualitative one. Both cause an initial decrease in acidity 
‘ollowed by an increase. According to Smith, however, in a typical 
ovine strain the subsequent increase is not so rapid nor does it reach 
such a degree as in cultures of the human bacillus. A number of inves- 
tigators, notably A. S. Griffith of the British Commission, have tried to 
correlate extent of growth and thickness of the pellicle with reaction. 


Fic. 2. Four GrowTH OF HUMAN STRAIN H37 


Above, initial reaction; below, reaction after four weeks’ growth. 


Griffith says, referring to slightly virulent strains such as commonly 
result after prolonged cultivation, ‘‘ Although the change in reaction has 
not in every case been in strict accordance with the amount of growth, 
some correspondence between the two can be noted. When an organ- 
ism grows luxuriantly the final acidity of the broth is usually higher than 
the initial; when an organism grows scantily the reduction in acidity is 


‘ 
PH 6.4 6.6 6.8 7.0 } 7.2 7A 7.6 7.8 
| 2». A 
Px 5.4 56 5.6 5.9 6.2 6.3 
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more pronounced than when the growth is moderate in amount. My 
observations therefore clearly show that glycerine broth does not differ- 
entiate tubercle bacilli into two classes, and yield no evidence that there 
is an essential difference in the action of different strains of tubercle 
bacilli on glycerin.” Certainly there is a correspondence between the 
late reaction and extent of growth in our strains H37 and Bi. This is 
illustrated in figs. 1 and 2, in which the initial and terminal re- 
actions at four weeks are contrasted for eight different initial hydrogen 
ion concentrations. The relative scantiness of the.bovine growth is 
illustrated. A final increase in acidity was noted in all cultures; this 
increase is greater in human cultures. It is obvious to any chemist 
that hydrogen ion determinations furnish the only true index of re- 
action in peptone media. That the nitrogen metabolism, which must 
be correlated with the alkaline phase, is qualitatively the same in the 
two strains in asparagin media, is shown in table 5 below. The amide 
rather than the amino group suffered attack in both, but the slower 
utilization of ammonia left a greater concentration of this substance 
in the medium of the bovine culture. 

As the metabolism of the dibasic acids seems to be different from that 
of the monobasic acids it was thought of interest to follow its course in 
a medium the nitrogen of which was present in a dibasic amino acid. 
Asparagin, amino. succinic -acid amide, familiar to all bacteriologists 
through its long use in synthetic media, was chosen: 


(1) 2) 
CONH: 


It is easy to differentiate these two NH: groups (1) and (2), of asparagin 
by chemical means. Both react with nitrous acid in the Van Slyke 
method, but only the amide group (2) is liberated on alkaline distilla- 
tion. Neither however is set free on aeration of the alkaline solution in 
the cold in the Folin ammonia determination. An easy insight into the 
course of metabolism is thus afforded. Van Slyke determinations and 
alkaline distillations were made of the uninoculated medium and the 
same medium after six weeks growth, after the ammonia had been aspi- 
rated and measured. The uninoculated control material was sterilized 
and incubated along with the inoculated. The alkaline distillation fig- 
ure was the amide N (2). The difference between that and the Van 
Slyke figure gave the amino N (1). 
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TABLE 5 
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UNINOCULATED 


INOCULATED 
HUMAN 


INOCULATED 
BOVINE (B1.) 


(1) Amino N 
(2) Amide N 
Ammonia N 


mgm. per 100 cc. 
57 
56 


mgm. per 100 cc. 


54 
10 
28 


mgm. per 100 cc. 


46 
11 
35 


An almost complete liberation of the amide group as ammonia took 
place. A considerable amount of ammonia nitrogen was utilized, while 
the amino group was almost untouched. This is a very different result 
from that obtained with monobasic amino acids and acid amides. Am- 
monia is liberated slowly from these and the amino group is more readily 
used than the amide. It is probable that oxidation of the monobasic 
amide is required, as the product of hydrolysis would be an ammonium 
salt of a fatty acid, a type apparently unutilizable. Hydrolysis of the 
dibasic amide might take place with the formation of a utilizable dibasic 
acid ammonium salt, or in another way, with the production of ammonia, 
carbon dioxide, and f-alanine. The marked alkalinity of asparagin 
cultures suggests the latter as more than a possibility. 

Before closing I should like to present graphically this curious differ- 
ence in the availability as nutriment, of certain monobasic and dibasic 
acids, illustrating the particularity with which the tubercle bacillus 


chooses its food: 


UNUTILIZABLE (2 MOLECULES OF AMMONIUM ACETATE) | UTILIZABLE (1 MOLECULE OF AMMONIUM SUCCINATE) 


COONH, 
| 

CH:-H 

CH:-H 


| 
COONH, 


The same relationships obtain between malonic acid and the combina- 
tion of formic and acetic acids, and between oxalic acid and the combina- 
tion of two molecules of formic acid. 


DISCUSSION AND CONCLUSIONS 


After a survey of the literature dealing with the growth of the tubercle 
bacillus on simple media the impression is unavoidable that in most in- 
stances the authors failed to realize the significance of their own work. 
Again and again the exclamation drops that the tubercle bacillus will 


|_| 
COONH, 
CH, | H | 
| | 
| 
COONH, 
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grow with as simple a substance as glycocoll or alanine, or “‘even”’ an 
ammonium salt, as its sole nitrogenous pabulum. Tubercle bacilli re- 
duced to a few elements, tuberculin curiously produced from an alcohol 
and an ammonium salt,—these are the points that impressed their dis- 
coverers. That they were dealing with a final stage of the germ’s normal 
metabolism on a diet of predigested food seems to have occurred to but 
few. 

The point I wish to make with regard to the experiments herein de- 
scribed is that in no wise do they represent simple chemical curiosities, 
quite aside from the main issue. I believe they represent actual working 
conditions of the human tubercle bacillus. The organisms that grew 
were regular tubercle bacilli, acid-fast and virulent. This was no at- 
tempt to reduce the tubercle bacillus to its simplest terms; rather the 
attempt has been to bring simple terms to the tubercle bacillus. The 
bacillus resulting is exceedingly complex. The reactions indicated are 
a part of the normal metabolism leading to its complexity. 

In the experiments recorded a few of the various articles of its normal 
diet were presented to it one at a time and then modified in the several 
possible ways and fed again, and by the failure or success of utilization, 
the modification produced and used by the bacterium itself was believed 
to be discovered. The particular reaction thus seen in the simple medi- 
um is simultaneous with many others, similar or dissimilar in the com- 
plex; but there is no reason for supposing that the mere association of a 
given amino acid with a dozen others modifies the type of catabolism of 
the single one in any way or that the course of breaking down of that 
given protein building stone varies with the particular protein in which 
it originally occurred. Whether the organism be growing in tiny colonies 
sprinkling a slant of Petroff’s medium, or spreading across the surface of 
a flask of glycerol-peptone broth, or insidiously eating its way through 
the tissues of a lung, the ultimate process is the same, and the course 
outlined above almost certainly indicates at least a part of the long. 
route down which the tubercle bacillus under suitable conditions of 
reaction, temperature, and moisture, sends the various proteins that 
happen to lie in its path. 

The experiments recorded above indicate that the tubercle bacillus 
hydrolyzes proteoses and peptones with the formation of amino acids, 
and deaminizes the latter. The course of deaminization is obscure, but 
the failure of utilization, in-the presence of glycerol, of the ammonium 
salts of the fatty, ketone, and hydroxy acids which might result, suggests 
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that none of these is the normal product of the process. On the other 
hand the ready utilization of amines, alcohols, and of ammonium salts 
of dibasic acids, suggests a more likely route, in which the monobasic 
acids, which in some way seem inhibitory, are not formed. The theory 
is advanced that the amino acids (that is, those studied,—glycocoll and 
alanine) break up into ammonia and alcohols, perhaps with amines as 
intermediate stages, that hydroxy malonic acid (tartronic acid) is formed 
in the medium through the oxidation of glycerol, and that ammonium 
malonate and malonic ester or closely allied compounds are of great 
importance in the synthesis of the bacillus’s organic substance. 


SUMMARY OF EXPERIMENTS 


In glycerol peptone broth the initial reaction of the medium is a mat- 
ter of indifference to the tubercle bacillus between the limits of hy- 
drogen ion concentration P,, 6.4 and P, 7.8. P 6.8 was used for the 
experiments of this investigation. 

The tubercle bacillus was grown upon a pepsin digest of casein and 
upon biuret-free trypsin and acid digests, much better growth taking 
place upon the former, characteristic proliferation occurring however 
upon the latter. Nitrogen analyses of inoculated peptone media showed 
a withdrawal from the media of both peptone and amino acid nitrogen, 
with a production of ammonia. 

Good growth occurred on glycerol-sodium chloride-phosphate media 
containing M/10 concentration of urethane (ethyl ester of amino formic 
acid), glycocoll (amino acetic acid), and alanine (amino propionic acid) 
The acid amides were also readily utilizable. The corresponding am- 
monium salts of fatty, ketone, and hydroxy acids did not permit growth. 
The aniines of the three acids mentioned, that is, ammonia, methyl 
amine, and ethyl amine, afforded good growth when used in the form 
of their hydrochlorides. Methyl and ethyl alcohols were added to 
ammonium chloride media with advantage. 

The ammonium salts of the dibasic acids, oxalic, malonic, succinic, 
malic, and tartaric acids, yielded excellent growth. 

The course of nitrogen metabolism in a medium containing as its 
source of nitrogen the dibasic amino acid amide asparagin, was followed, 
and the amide group was found to be the one chiefly attacked, liberation 
of ammonia from this group taking place while the amino group was 
almost untouched. In the monobasic series the amino group is more 
readily used than the amide. 
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A theory is developed in the effort to apply these facts to growth as it 


is observed on the usual media. 

It is a pleasure to express my thanks to Dr. E. R. Baldwin for his 
interest, constant assistance, and encouragement. 

The work was made possible in part by the Mrs. A. A. Anderson Fund 
for the Saranac Laboratory. 
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THE DIFFERENTIATION OF EARLY TUBERCULOSIS 
AND HYPERTHYROIDISM BY MEANS OF THE 
ADRENALIN TEST 


NORMAN CLIVE NICHOLSON anp EMIL GOETSCH 
From the Trudeau Sanatorium, Trudeau, New York 


The difficulties in the diagnosis of tuberculosis in its earliest stages are 
apparent fo all workers in this field of medicine. Particularly is this 
true of that large group of patients in whom the familiar syndrome of 
fatigue, asthenia, loss of strength, loss of weight, nervousness in varying 
degrees, tachycardia, vasomotor instability and possibly slight elevation 
of temperature, would make one suspicious of tuberculosis, but in whom 
the physical signs, laboratory and X-ray findings are insufficient for a 
positive diagnosis. 

How frequently indeed one meets patients, who, under the suspicion 
of tuberculosis because of just such symptoms, have undergone a most 
rigid antituberculosis therapy, extending in some instances over years. 
Not only have they followed the antituberculosis therapy; they have in- 
deed subjected themselves to every form of therapy calculated to benefit 
them, such as rest, extra feeding, exercise, work, change of climate, pos- 
sibly even surgical measures, but all to no avail—their symptoms have 
remained unimproved. 

An equally difficult problem is presented by another group of cases in 
which there is a tuberculous lesion definitely demonstrable by physical 
signs and X-ray, which, however, after a sufficient length of treatment 
may or may not show retrogression, and which is still accompanied by 
symptoms of rapid pulse, fatigue, and possibly slight elevation of tem- 
perature. Here it is questionable whether the symptoms can be attrib- 
uted to the tuberculous lesion. Especially is this so, if after six months 
rest cure the pulmonary condition shows improvement both from physi- 
cal signs and X-ray findings. 

Regarding both of these groups the question naturally arises: Are 
these symptoms referable to the tuberculous lesion, are they a residual 
syndrome of previously active tuberculosis, or are they due to an en- 
tirely different cause? 
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It is our belief that in some of these cases the symptoms are-due 
definitely to hyperthyroidism. 

Our problem then has been to discover the presence of hyperthyroid- 
ism. In the absence of a clear-cut history and physical examination 
warranting the diagnosis, a clinical test which would reveal the presence 
of hyperthyroidism would naturally be of the greatest importance. 
Such a clinical aid and test is available. We refer to the use of adrenalin 
to elicit a state of hypersensitiveness of the sympathetic nervous system 
such as is present in conditions of hyperthyroidism. We feel that the 
determination of a state of constitutional hypersensitiveness to adrena- 
lin, injected subcutaneously, warrants the belief that a clinical state of 
hyperthyroidism exists. The use of this test by Goetsch (New York 
State Journal of Medicine, July, 1918), over a period of three years in con- 
ditions of hyperthyroidism, which were later confirmed by operation 
and microscopic study of the gland-tissue removed, has convinced us of 
the reliability of the adrenalin hypersensitiveness test. 

To support our contention, which is that hyperthyroidism is responsi- 
ble for the general symptoms usually attributed to tuberculosis in most 
of the cases where the presence of clinical tuberculosis is questionable, 
and also where the tuberculous lesion is thought to be insufficiently active 
to account for the severity of the symptoms, we applied the adrenalin 
test, at first to those patients in whom the diagnosis of tuberculosis was 
questionable, and later upon the suggestion of the medical staff as a 
routine measure to all patients entering the Trudeau Sanatorium. By 
so doing it is clear that, hypothetically, we should be dealing. with 
three classes of patients: first, those with frank tuberculosis; secondly, 
those with hyperthyroidism complicating the tuberculosis; and thirdly, 
those with definite hyperthyroidism only. There are patients who 
present the above-mentioned syndrome of symptoms common to all of 
these groups, namely, fatigue, asthenia, loss of weight and strength, 
increased or normal pulse rate, nervousness, and possibly slight elevation 
of temperature. It is this very similarity in the symptoms exhibited by 
these groups which has hitherto made the differential diagnosis so 
difficult. 

Positive results in support of this view have been obtained in the com- 
paratively brief time that we have been at work on the problem and we 
‘ think these justify this preliminary report. A few of the adrenalin tests 
were carried out by Dr. Foster Murray of the Sanatorium staff. 
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The technique of carrying out the test is as follows: 

We want the patient to be as calm and restful as possible before the 
test so that the reaction to the adrenalin will stand out sharply in con- 
trast. Accordingly the patient is put to bed the previous day and is re- 
assured by the attending physician that the test will be in no way pain- 
ful or associated with any danger. At this time, too, the standard case- 
history is supplemented by a history taken with special reference to 
symptoms of thyroid disturbances. One must determine the presence or 
absence of nervousness, throbbing, tachycardia, tremor, depressions, 
crying spells, struma, apprehensions, hot and cold flushes, cold hands and 
feet, fainting spells, memory lapses, and gastro-intestinal upsets. The 
regular routine physical examination is amplified by a detailed scrutiny 
of the signs suggestive of hyperthyroidism, such as positive eye-signs 
(Joffroy, Moebius, von Graefe and Dalrymple), tremor, struma, thrills 
or bruits over the thyroid, throbbing of the carotids and of the abdominal 
aorta, dermatographism, the condition and distribution of the hair, and 
slight edema of the eyelids, legs or hands. In this connection it should be 
borne in mind that hyperthyroidism may exist with negative eye signs 
and only indefinite clinical findings in the thyroid gland. Consequently 
we feel that the response to adrenalin is a much more dependable cri- 
terion of hyperactivity of the gland. 

On the day of the test the patient is placed as nearly as — under 
normal conditions. By this we meanin a warm room without the appli- 
ances such as hot water bottles, heating devices, which are common 
to the outdoor treatment of tuberculosis. The patient, of course, is to 
take his meals in bed. We emphasize these precautions because of the 
well-know hypersensitiveness and irritability of hyperthyroid and tu- 
berculous patients. Because of the tendency of the thyroid to hyper- 
activity at the menstrual period the test is not given during this time. 

We proceed with the test as follows (1): 


Two readings are taken, at five minute intervals, of the blood pressure, sys- 
tolic and diastolic, pulse rate, and respiration. A note is made of the subjec- 
tive and objective condition of the patient. This includes the state of the 
subjective nervous manifestations, the throbbing, heat and cold sensations, as- 
thenia, and the objective signs, such as pallor or flushing of the hands and face, 
the size of the pupils, throbbing of the neck vessels, and precordium, tremor, 
temperature of the hands and feet, perspiration, and any other characteristic 
signs or symptoms noticed. These signs are all noted previous to the injection 
of the adrenalin so that comparison may be made after the injection. 
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A hypodermic syringe armed with a fine needle which, when inserted, causes 
little discomfort, is then used to inject 0.5 cc. (7.5 minims) of the commercial 
1-1000 solution of adrenalin chloride (Parke, Davis & Co.) into the deltoid re- 
gion, subcutaneously. Intramuscular and intravenous injections are not given. 
Readings are then made every two and one-half minutes for ten minutes, then 
every five minutes up to one hour, and then every ten minutes for half an hour 
or longer. At the end of one and a half hours the reaction has usually entirely 
passed off, sometimes earlier. The repeated early readings are made in order 
not to miss certain reactions on the part of the pulse and blood pressure that 
may come on in less than five minutes after the injection is made. This is par- 
ticularly true of cases of active hyperthyroidism. 

In a positive reaction there is usually an early rise in blood pressure and pulse 
of over ten points at least; there may be a rise of as much as fifty points or 
even more. In the course of thirty to thirty-five minutes there is a moderate 
fall, then a second slight secondary rise, then a second fall to the normal in 
about one and one-half hours. Along with these one sees an exaggeration of 
the clinical picture of hyperthyroidism brought out, especially the nervous 
manifestations. The particular symptoms of which the patient has com- 
plained are usually increased, and in addition there are brought out many symp- 
toms which have been latent. Thus it is not uncommon to have extrasystoles 
brought out, after the injections of the adrenalin. The patient is usually aware 
of them and may tell one that she has felt this same thing a year or two previ- 
ously, at which time the symptoms of the disease were more active. 

The following may all or in part be found: increased tremor, apprehension, 
throbbing, asthenia, and in fact an increase of any of the symptoms of which 
the patient may have complained. Vasomotor changes may be present; 
namely, an early pallor of the face, lips, and fingers, due to vasoconstriction, 
to be followed in fifteen to thirty minutes by a stage of vasodilation with 
flushing and sweating. There may be a slight rise of temperature anda 
slight diuresis. 

In order to ihterpret a test as positive we have regarded it as necessary to 
have a majority of these signs and symptoms definitely brought out or in- 
creased. Thus there is at times a considerable increase of pulse rate without 
much increase in systolic blood pressure, but with a considerable increase or 
exacerbation of the objective signs and symptoms; or there may be an increase 
of ten points in the pulse and blood pressure and a moderate increase of the 
symptoms and signs; or again, there may be only slight changes in pulse and 
blood pressure and considerable change in signs and symptoms. These may 
be fegarded as positive. In a word, then, one must consider the entire clinical 
picture produced in order to gain a correct interpretation, just as in the disease 
itself one cannot expect every one of the characteristic signs and symptoms to 
be present in order to make a diagnosis. 
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In this report it is our desire to present briefly the results thus far ob- 
tained in our studies of 40 cases. The diagnosis of these, as made by the 
Sanatorium staff, places them in the three following groups: 1. in the 
first group there are 18 in whom clinical tuberculosis was questionable; 
2. in the second group there are 16 with inactive clinical tuberculosis; 
and 3. in the third group there are 6 in whom clinical tuberculosis was 
definitely active. The terms “active” and “inactive” are based upon the 
latest conception of the Trudeau staff, as set forth in a recent article by 
Brown and Petroff (2). 

As is indicated in the tables below, of the 18 cases belonging to the 
“clinical tuberculosis questionable” group, there were 10 who reacted 
positively to the adrenalin test, and 8 who showed an entirely negative 
reaction. We wish to emphasize the fact that in practically all the 
cases of this group there was a clinical syndrome which was suggestive 
of either incipient tuberculosis or possible hyperthyroidism. In the 10 
cases with a positive adrenalin hypersensitiveness the intensity of the 
reaction varied in a way remarkably parallel with the severity of the 
symptoms exhibited by the patient. Furthermore, the majority of these 
cases showed only indefinite signs of hyperthyroidism by physical exami- 
nation. and therefore had it not been for the additional diagnostic help 
afforded by the adrenalin test it would have been impossible, we feel, to 
state definitely whether or not hyperthyroidism was responsible for their 
symptoms. 

In Group 2, namely the “clinical tuberculosis inactive” group, some 
of whom presented the symptomatology common to both tuberculosis 
and hyperthyroidism, others a symptomatology not characteristic of 
either condition, we found that out of the 16 cases, 9 showed a positive 
response to the adrenalin test. The suggestive symptoms and physical 
findings, but particularly the positive adrenalin reaction, permit us to 
say definitely that these patients were suffering with hyperthyroidism, 
varying in degree from mild to moderately positive. The hyperthy- 
roidism in these cases was a complicating feature in their tuberculosis. 

To our great satisfaction we found in Group 3, consisting of 6 cases in 
whom there was a definitely but moderately active clinical tuberculosis, 
that the reaction to adrenalin was negative in all of them. We wish to 
point out, however, that in 3 cases there was a late slight atypical reac- 
tion, namely, a rise in blood pressure and pulse at the end of an hour or 
an hour and one-half, which is quite contrary to the typical hyperthyroid- 
ism reaction in which, at this time, the pulse and blood pressure are 
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approximately the same as before the test. Furthermore, there was a 
conspicuous absence of the symptoms and signs so characteristic of the 
adrenalin response in hyperthyroidism. 

In table 1 we have listed the cases belonging to the three groups dis- 
cussed above. ‘The degree of the response to the adrenalin we have con- 
veniently designated by the use of the + sign. A mild response is indi- 
cated by the use of +, a moderate by ++, and a marked response is 
indicated by +++. A negative reaction is indicated by the zero sign. 


TABLE 1 


CLINICAL TUBERCULOSIS CLINICAL TUBERCULOSIS CLINICAL TUBERCULOSIS 
QUESTIONABLE INACTIVE ACTIVE 


Adrenalin 


Adrenalin 
reaction 


Adrenalin 
reaction 


Case number enctinn Case number Case number 


5074 4978 5056 
5092 5079 5091 
5092 B 5079 A 5071 
5092 C 4967 5075 
5024 5085 0 5126 
5072 5073 4973 
5088 5022 
5084 5022 B 
5077 5022 C 
5077 C 4995 
4975 5105 
5003 5107 
5099 5109 
5110 5125 
5103 5123 
5111 5090 
5124 
5031 


+ +4 
+oottttoocc 


Positive 
Negative.... 


ANALYSIS OF RESULTS 


The importance of being able to diagnose a condition from which 
many patients suffer, namely a syndrome similar in many respects to 
that of early tuberculosis, in whom, however, clinical tuberculosis is not 
proved, is apparent to all workers in the field of tuberculosis. In fact 
there must be many patients presenting themselves at sanatoria for tu- 
berculosis with symptoms which appear not to be accounted for by the 
amount of tuberculosis, either active or inactive, which they have. Of 
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this fairly large number of patients, we feel, as.a:result of our brief 
studies that there is a considerable percentage suffering from hyper- 
thyroidism. We have come to this conclusion as a consequence of the 
fact that there is in many of these patients a positive adrenalin hypersen- 
sitiveness. Furthermore, confirmatory support is afforded by a care- 
fully taken history and physical examination. 

We wish to make clear that in the first place the constitutional hyper- 
sensitiveness to adrenalin is an indicator of excessive thyroid function. 
According to the degree of the response we are permitted to draw con- 
clusions as to the degree of thyroid overfunction. Consequently, there 
must of necessity be all degrees of thyroid overfunction from the mildest 
to the most marked. There are doubtless many individuals with a mild 
hyperthyroidism who respond mildly to the adrenalin test, and who have 
not been greatly annoyed by their symptoms. ‘The fact that these pa- 
tients react mildly to adrenalin does not mean, in our opinion, that they 
should receive medical and possibly surgical treatment for this hyper- 
thyroidism. These individuals are living in comparative comfort as 
far as their hyperthyroidism is concerned, and are not incapacitated by 
it. Rest and a well-regulated hygienic life is indicated for them whether 
they have or have not tuberculosis. If, however, the hyperthyroidism 
is incapacitating or even of such a degree as to be definitely annoying, 
then after the failure of a faithfully carried-out rest and hygienic regi- 
men, it is time to think of surgical measures. 

In those unfortunate individuals suffering from both tuberculosis and 
hyperthyroidism, the problem becomes more complex. It is of course 
apparent that the very nature of hyperthyroidism is such as to make it 
impossible for them to carry out the rigid rest regimen which their 
tuberculosis requires. The well known nervousness and often extreme 
restlessness of these patients might readily defeat the ends to be gained 
by a well-regulated rest cure. On the other hand a surgical operation, 
unless definitely advisable, might be contraindicated on account of the 
nature of the tuberculosis present. The question as to whether the tu- 
berculosis or the hyperthyroidism is to receive predominant attention at 
the beginning of treatment rests with the physician in charge. 

Another point we wish to bring out is that a mild hyperthyroidism may 
have existed in an individual years before the symptoms become so se- 
vere as to cause the patient to seek medical advice. When finally the 
patient does seek aid, he is found’to have a rather clear history of hyper- 
thyroidism; the physical findings may or may not be especially promi- 
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nent, but there is .a moderate or marked reaction to adrenalin. This 
would mean to us that his disease has reached the stage where medical or 
surgical treatment is necessary. The situation here is analagous to that 
in tuberculosis where there may be an incipient stage of the disease not 
apparent to the patient, which later develops into a frank clinical tuber- 
culosis. Our point is this: that it is just as wrong to say that a patient 
with a mild adrenalin hypersensitiveness has not a mild hyperthyroidism 
which may not require treatment at the time, as it would be to say that 
a patient had had his tuberculosis only during the time that it was 
clearly active. 

It should be mentioned furthermore that the adrenalin hypersensitive- 
ness reaction affords us a means of early diagnosis of hyperthyroidism 
at a stage before the disease has seriously damaged the individual or 
perhaps incapacitated him. It thus allows us to appreciate an early mild 
hyperthyroid element in tuberculosis should the two diseases exist con- 
comitantly. The interesting question as to whether a mild hyperthy- 
roidism may not have been the causative factor in his subsequent break- 
down with tuberculosis, or whether the tuberculosis may in some in- 
stances elicit a mild hyperthyroidism, we shall not attempt to discuss in 
this preliminary report. 


SUMMARY 


In probably every sanatorium for tuberculosis, and in fact in the prac- 
tice of every physician interested in this disease, there are patients who 
symptomatically might be considered as having either incipient tuber- 
losis or mild to moderate hyperthyroidism or both. The problem then 
is one of determining whether these symptoms are due to tuberculosis or 
hyperthyroidism or both. In many instances the severity of the clinical 
syndrome appears to be out of all proportion to the amount or activity 
of the tuberculosis present. Heretofore it has been a matter of opinion 
and oftentimes a diversity of opinion among members of the same staff 
as to whether the amount and activity of tuberculosis present was to be 
considered responsible for the symptoms. Naturally, when the diagnosis 
depended upon such a difference of opinion difficulties arose, and in the 
end the patients have doubtless often suffered. We feel justified at the 
present time in offering a diagnostic help in these cases, namely, a means 
of determining whether the disease from which the patients are suffering 
is purely a tuberculosis, a tuberculosis complicated by hyperthyroidism, 
or a pure hyperthyroidism. This diagnostic aid consists in the determi- 
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nation of the constitutional hypersensitiveness to adrenalin. Hyperthy- 
roidism, whether or not associated with tuberculosis, will give a positive 
reaction to adrenalin. Tuberculosis uncomplicated by hyperthyroid- 
ism, as it appears from our brief series of cases, does not react positively 
to adrenalin. We feel that in a considerable number of border-line cases 
presenting symptoms more or less characteristic both of tuberculosis and 
hyperthyroidism, we can now pick out those suffering with hyperthy- 
roidism. The value and importance of such a diagnostic aid to the 
patient need hardly be mentioned. 


In conclusion, we wish to thank the members of the medical staff of . 
the Trudeau Sanatorium, for their every-ready help and interest. 
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THE WAR AGAINST TUBERCULOSIS 


WM. CHARLES WHITE 


Director, Tuberculosis Division, American Red Cross, Rome, Iialy 


The element of change.in the practice of warfare, as distinct from 
the principle of war, is one of the most astonishing things of the past four 
years: flying machines, tanks, long-range guns, gas shells, submarines, 
all are new implements in the practice of warfare which have not only 
changed the character of those who fight and of those who lead, but 
which have given the victory to the side which has progressed farthest 
numerically in equipment and in the skill with which it is handled. Of- 
tentimes when appreciation of this change which has developed inthe 
practice of warfare comes out graphically in our minds, we ask ourselves 
what application it has to the tasks in which we are personally engaged 
in times of peace or in our civilian occupations during times of war. 

A review of the antituberculosis work of the last twenty years pictures 
many changes in our implements of warfare against the tubercle bacillus. 
In the early years the most prominent implement was the mountain 
sanatorium or the climatic resort. Then came our hospitals for ad- 
vanced cases, and hospitals near large centers of population; then dis- 
pensaries, with laboratories interspersed here and there, educational 
campaigns, new methods of treatment, and mountain and marine colo- 
nies. Even early in the campaign there came suggestions of fully corre- 
lated systems of attack in which all the special implements were united 
against the common foe. But, even with the union of all of these imple- 
ments there was still left untouched and uncared for the vast majority of 
those suffering from tuberculosis, living in their homes, and exposing 
others to the infection. Oftentimes, by virtue of the fear which our cru- 
sade against the disease had created in the public mind, those suffering 
from the disease, and often the doctors attending them, combined to 
hide the knowledge of their suffering from the public and from the gov- 
ernmental officers whose duty it was to know the problem which had to 
be contended with. 

So great has been the discrepancy between the means we have of fight- 
ing this disease and the inroads which it makes, year after year, on 
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animal life, that men who faced the problem of controlling it most seri- 
ously have been forced to cry for new implements of warfare against it. 
While no new specific implement for combating the tubercle bacillus it- 
self has been forthcoming, in spite of certain indications of value from the 
chemical and physiological laboratories, yet much progress has been 
made in a rearrangement and different utilization of the knowledge and 
implements at hand. 

In the first place, a widening of the concept of Philip of Edinburgh 
has come to mean much in this warfare. Philip was the first to point 
out that for each community the equipment for controlling the disease 
should fit the local demand, and that in this equipment certain imple- 
ments were of more value than others, especially the dispensary for the 
ambulatory cases. He realized that the vast majority of cases of tuber- 
culosis would always exist outside the sanatoria and in the houses, be- 
cause, with so many other diseases to cope with any attempt on the 
part of the community to institutionalize its tuberculous sick could only 
meet with failure, due to the enormous expense and the idleness which 
must naturally be entailed by an attempt to house all who showed the 
presence of the tubercle bacillus in their sputa. Out of Philip’s plan, 
then, there grew what England has come to call the ‘‘domiciliary care of 
the tuberculous,” that is, the care of the cases in their homes. This 
care in the homes brought forth a new agent for this purpose, known as 
the visiting nurse, and now, probably, the large majority of tuberculous 
cases in England are being cared for and educated, and their families 
‘taught by means of the visiting nurse under local city or county health 


officers. 
In America the campaign has also taken a decentralizing direction. 


Whereas fifteen or twenty years ago the central governments of our states 
undertook to build sanatoria with the idea of institutionalizing the con- 
sumptive portion of the population, and many states appropriated large 
sums of money for this purpose, during the last ten years the folly of this 
has become apparent. Counties and cities have been urged to accept the 
task of providing for their own tuberculosis problem. In some states 
they have been penalized for failing to do so. But the movement has 
gone even farther. The state has undertaken to show the county how 
it should take care of its own problem, indicating the equipment neces- 
sary forthetask, and emphasizing the use of dispensaries, visiting nurses, 
laboratories, and education through the schools; all of which form a very 
economic method of reaching the malady at its very base and center of 
propagation—the home. 
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In America laboratories in most cities and states are made of free use 
to the whole public—physicians and laity alike. The dispensaries in 
most of the large communities are now planted in such places as tobe 
readily accessible to the population which they are to serve. In many 
cities the territory to be served by each dispensary is carefully delimited, 
and patients from one territory are not allowed to go to the dispensaries 
in another territory of the same city. Further than this, separate small 
sanatoria are provided for each different region. Scarcely ever in the new 
institutions which are being built is provision made for more than two 
or three hundred beds, at the outside. This small unit of hospital equip- 
ment has been chosen because of the ease with which patients and their 
friends can reach it when it does not have to supply so large an area as 
do the hospitals of greater capacity, and because an institution of this 
size has come to mean in America that which renders the most efficient 
service to the sick. The larger hospitals of a thousand beds or more 
suffer very often from unequal care and inadequate service. Further 
than this, in many of our large cities the work has been accepted as a de- 
partment of the Bureau of Health, which utilizes in a carefully appor- 
tioned plan all voluntary effort in careful correlation with the city’s 
equipment, giving to private committees their territory and their func- 
tion, and building in this way a codperativescheme whereby overlapping 
and waste is made impossible and uniform care most nearly arrived at. 

In France and Italy one finds, even though France was the home of 
the dispensary service at Lille, that the antituberculosis movement has 
taken a different course, and that both of these countries are struggling 
to provide large hospitals, stimulated largely by the large number of 
sick who have become apparent by mobilization and return of prisoners. 
It strikes one coming from the outside into Italy and France that before 
long these large hospitals in inaccessible places will meet the same fate 
as in America and England, and that sooner or later it will become ap- 
parent that actually the responsibility for the care of the tuberculosis 
problem rests with the community and with the province. The care of 
soldiers and returned prisoners will devolve upon the province, and the 
central government, which has demanded their service in army or navy, 
will meet its responsibility for them by paying a per capita rate for their 
support. 

In both of these countries, however, one is struck with the lack of 
provincial and community freedom which has reached so high a point in 
England and America. While the central government makes provision 
for the province or the commune or the private organization to borrow 
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money through provincial committees to carry on this work, it makes no 
provision for the operation of the provincial committee which it has 
created by law. 

Further, there does not appear in either of these countries the recog- 
nition of the use of what in America is called the executive secretary, and 
in England the county health officer, whose whole time is given, in return 
for adequate salary, to the organization and promotion, the management 
and administration, of all that has to do with the problems of tuberculo- 
sis and other public health measures for the locality which he serves. 

One finds, however, in France and England and America the rapid 
growth of an attempt to centralize the administration of all the problems 
that have to do with public health and welfare in a Ministry of Health, 
making, in other words, a unit command for all the armies which have 
to do with keeping people well and taking care of them during their sick- 
ness. This centralization, however, does not yet seem to have become 
a burning question in Italy, but even with this centralization of power, 
if it reach a culmination, there must come, if the problems are to be 
handled properly, such an immediate decentralization as will make it 
easy for the province and city to undertake their own problems, with a 
maximum of liberty in the development of the equipment necessary to 
handle the task in front of them. 

This decentralization of power is only that which has been for all time 
the secret of successful army organization, whereby the captain, in all 
that has to do with his company’s welfare, is held responsible, acting, 
however, under central orders, so far as lower limit of efficiency and cen- 
tral advance is concerned. Not only, however, must communal privi- 
lege in the way of provision of equipment be made possible, but the cen- 
tral government must provide the instruction and assistance and stimu- 
lation and penalty needed to induce the community to undertake in an 
adequate way the problems which have to do with its own local difficul- 
ties. This not only implies education in its broadest sense, but on a 
superior plane, that is, the stimulation of the community or province to 
go far beyond the low limits set for it by central authority. For it will 
probably come to be seen in the new rearrangement of the world govern- 
ments that central authority, while serviceable for certain purposes, is, 
after all, not so important as the wise release of this central authority, 
and the stimulation of lower units of government to accept and carry 
out for themselves in the most efficient way their own advancement, 
receiving to that end all the assistance of which the central authority is 


capable. 
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Radio-Diagnosis of Pleuro-Pulmonary Affections. By F. Barjon. Trans- 
lated by James A. Honeij, M.D., Assistant Professor of Medicine in charge 
of Radiography, Yale Medical School. 1918. 183 pages. New Haven, 
Yale University Press. London, Humphrey Milford: Oxford University 
Press. 

This is a most excellent contribution to medicine and particularly valuable 
to the roentgenologist. The subject of roentgenology as applied to the diag- 
nosis of pleuro-pulmonary affections is handled in a specialized manner. 

The Introduction deals concisely with the general considerations on the 
use of roentgenological examination of the chest in clinical medicine, stating 
briefly the progress the Roentgen ray has made in different branches of diag- 
nosis, not however, to the exclusion of other reliable diagnostic methods. The 
author touches very lightly on the physics of the ray. While he considers the 
Roentgen examination of much value, he nevertheless warns of over-valuation. 
Its réle in diagnosis can be appreciated in his quotation from Bernard, “It may 
be called a ‘living autopsy.’”’ He states emphatically its place is that of a 
valuable adjunct and should be used with other methods. 

Chapter I deals with the radioscopic examin:tion of the thorax. The au- 
thor emphasizes the necessity of understanding the shadows seen in a normal 
thorax, outlining the various positions used in examinations, antero-posterior, 
oblique, and various other positions. Under the heading “ Detailed Examina- 
tion,” he describes briefly the examination of the apices, calling attention to 
unilateral clouding, examination of the hilum, examination of the interlobes 
or fissures, describing a somewhat unusual, although valuable technique, ex- 
amination of the sinuses, diaphragm and respiration, lungs, ribs, and diaphragm. 
Under the heading, “Abnormal Images,” he states that when abnormal shad- 
ows are seen, inductions should be drawn, although a complete diagnosis could 
never be made at once, and that clinical data are necessary and an effort 
should be made to have them agree. The author cites instances where the 
ray cannot make a differential diagnosis, for instance, hydro- or pyopneumo- 
thorax, dermoid or hydatid cyst. The extent, multiplicity, relation and value 
of densities are of much importance. Concluding, he says it is shadows and 
light areas we are dealing with. Analysis of these may reveal something use- 
ful. However, as stated before, the final diagnosis should be made by the 
physician. 

In Part II, Chapter I, ‘‘ Radiological Study of the Pleura,” the subject of 
pleurisy of the large cavity is brilliantly handled. The first sixteen pages of 
122 


i 
ty 


BOOKS 123 


this chapter are devoted to pleurisy with effusion, and it can be said without 
fear of exaggeration that this particular form of pleuro-pulmonary affection is 
discussed in a most illuminating manner, and from many angles. Starting 
with the first radioscopic observation of the pleural manifestation made by 
Bouchard in 1896 and the subsequent work of others, the author then describes 
the general appearance of the thorax under this condition, the upper limit of 
the effusion and the appearance of the apex, and under the last two gives one 
a very graphic picture of the upper margin of an effusion, a point hazy in 
many minds. It would be impossible in a brief review to convey to anyone 
the information to be found in the following pages including an explanation 
of Damoiseau’s Curve, study of the diaphragm, displacement of the heart and 
mediastinum, development and retrogression, modification of puncture, and 
various other vital features in the diagnosis and understanding of pleurisy 
with effusion. Suffice it to say that it is all worth reading slowly. Dry pleu- 
risy, which requires less explanation, finishes this chapter. 

Chapter II, “‘Circumscribed and Encysted Pleurisy,” is no less important 
than the preceding. It is more fascinating for the reason that it deals with 
the spectacular forms of pleurisy. How many radiologists until recently un- 
derstood the reason for a sharply demarcated (lower margin) homogeneous 
shadow seen in the right hemi-thorax? This may have been convex or con- 
cave, sometimes almost horizontal. Very few attributed it to pleural limita- 
tions. Barjon, however, gives very graphic reasons for its character. This 
subject, Circumscribed and Encysted Pleurisy, has been tremendously inter- 
esting to us at Trudeau Sanatorium and it was with much interest that we 
read this particular chapter. 

As mentioned before, it would be quite hopeless for us to review briefly this 
subject. To get the information one must read the book. I can mention 
briefly such features as “‘matité suspendue,” or suspended dulness, and its 
explanation, mediastinal pleurisy and its peculiar features; but these are only 
terms. A perusal of the subject will be the means of confirming some precon- 
ceived ideas, and in many cases clarifying some obscure points. 

Chapter III reports the results of the author’s studies with pneumothorax 
both spontaneous and artificial, with a splendid discussion on the paradoxical 
phenomenon of Kienboch or “movement of balance.” 

Part III, Chapter I, discusses foreign bodies in the bronchi. 

Chapter II takes up the affections of the bronchi under the headings, acute 
and chronic bronchitis, bronchial stenosis, and dilatation. The last is dis- 
cussed at some length and it is interesting to note that the radioscopic exami- 
nation is valuable from a negative point of view, that is, a relatively negative 
Roentgen examination in bronchial dilatation, plus definite physical signs, 
affirms the diagnosis. Tracheo-bronchial adenopathy is the subject of the 
following chapter, and many valuable points are contained therein. The 
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author divides the glands into two anatomical groups, outlining methods for 
the examination of each, laying stress on points of differential diagnosis. In 
all, this chapter is well written and much light is thrown on the “Hilum 
Region.” 

In Part IV, Chapter I, ‘Radiological Study of the Lungs,” the use of the 
ray in the diagnosis of vascular process is passed over rapidly with no especial 
mention. 

Chapter II deals with acute infectious pulmonary processes, such as pneu- 
monia. As in some of the preceding subjects it would be quite impossible in 
this review to bring out the many valuable points of this subject, bearing on 
such features as pneumonia in children as compared with adults, the primary 
pneumonic triangle in children, prognosis and differential diagnosis, and other 
salient points. Abscess and pulmonary gangrene are also mentioned. 

Chapter ITI is devoted to chronic pulmonary processes, emphysema, sclero- 
sis, and atelectasis. 

In the following Chapter IV pulmonary tuberculosis is discussed. This 
subject the author divides into three groups: 1. those giving no clinical or 
stethoscopic signs (latent forms); 2. clinical signs, with negative or doubtful 
stethoscopic signs (early form, period of incubation, miliary); 3. advanced pul- 
monary tuberculosis with clinical and stethoscopic signs. In all of these 
the radioscope and radiograph have their particular value. Following are 
many points in diagnosis, examination of the hilum, inter-lobes or spaces, 
thoracic cavity, heart, the author finding the latter usually small in the tuber- 
culous (although such has not been our experience), and study of the respira- 
tion, with special reference to limitation of the inspiratory movement of the 
diaphragm on the affected side in early cases. The character of the shadows 
in the chest of the confirmed tuberculous he rightly refers to as mottling. 
It is interesting to note that the author places the radioscope ahead of 
auscultation in prognosis. The progression or resolution of a lesion can be 
studied with greater accuracy with the radioscope and fills an important 
place’ in“ the treatment of many cases. 

Chapter V is devoted to lung tumors in which there is much interesting in- 
formation, with a number of good illustrations. 

The closing chapter in the book deals with the clinical and radiological 
study of penetrating wounds of the thorax by war projectiles. 

Professor Honeij has rendered a distinct service in placing at the disposal of 
the English-speaking profession the above translation, and it, or the original, 
should have a place in every Roentgen library or on the shelves of every one 


interested in Roentgenological diagnosis. 
Homer L. SAMPSON 


MEDICAL NOTES, ABSTRACTS AND REVIEWS 


Authors are requested to send abstracts or reprints of their papers to the Abstract Editor, 
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Primary Subacute Tuberculous Pleu- 
roperitonitis.—Among the various mani- 
festations of tuberculosis of the serous mem- 
branes, primary subacute tuberculous pleu- 
roperitonitis, first individualized by Fernet, 
requires a place by itself. It should in 
particular be distinguished from acute pleu- 
roperitonitis and the forms secondary to a 
visceral tuberculous lesion in evolution. 
Thus defined, it is clinically a distinct en- 
tity, usually occurring in robust and healthy 
individuals, but whose antecedents, when 
carefully gone into, will reveal the influence 
of many of the predisposing causes of tuber- 
culosis particularly herédity and alcoholism. 
The lymphatic origin of the affection main- 
tained by the earlier writers on the subject 
should now probably give way to the blood 
theory, which better fits in with recent re- 
search work on tuberculous affections of 
hematogenous origin. Having entered the 
organism by the respiratory or digestive 
tract, the bacillus of tuberculosis, after hav- 
ing developed or not a latent lymph node 
focus, travels by the circulation and colon- 
izes on the serosa. The reason for this lo- 
calization as yet escapes us, and only hypo- 
theses can be offered, such as the preference 
of the tubercle bacillus for certain tissues of 
common origin or the fragility of the serosa. 
At all events, this granulosis undergoes its 
evolution in such a way that it can unques- 
tionably be regarded as an evidence of at- 
tenuated infection and resistance of the 
organism. For that matter, this resistance 
may be forced, and the tuberculous infection 
then continues its evolution after this first 
phase. Although anatomically it is a mil- 
iary process, which can be differentiated from 
similar processes, it offers clinically, from the 
simple fact of its particular localization, a 
symptomatic ensemble which is always iden- 
tical and of a distinctly special behavior. 

Following upon indefinite prodromes, mild 
general and digestive disturbances, a slight 
ephemeral febrile state, an adhesive or as- 
citic peritonitis supervenes, accompanied by 
pleural phenomena, with a small amount of 
fluid in the thorax. After the lapse of a few 
weeks the physical signs regress and the 
patient enters upon convalescence. But 
although the subject may be considered 
cured of his pleuroperitonitis, the tubercu- 
lous infection has not become arrested for 


all that. It may very well continue to 
undergo its evolution, and it not infre- 
quently terminates in visceral localizations. 
Although the evolution may be favorable, a 
most guarded ultimate prognosis must be 
made. 

The diagnosis of a tuberculosus pleuroperi- 
tonitis is easy to make in most cases by an 
attentive examination of the patient,, sup- 
plemented by laboratory research. After 
having distinguished acute pleuroperitoni- 
tides, polyseritides, and the hepatic cirrho- 
ses, the physician should next establish the 
primary character of the process by a care- 
ful search for possible tuberculous foci un- 
dergoing their evolution in the organism. 
In this way one will be able to distinguish 
Fernet’s syndrome from the secondary types, 
a matter which is of the greatest interest 
and importance from the viewpoint of the 
prognosis.—Editorial Med. Rec., January 11, 
1919, xlv, No. 2, 68. 

Tuberculous Mesenteric Glands.— 
Summary. 

1. The mesenteric glands may be the 
only part of the body affected by tubercle, 
and especially they ‘may be affected apart 
from tuberculous peritonitis. 

2. There is a tendency to spontaneous 
recovery, as evidenced by calcification. 

3. The condition is not limited to child- 
hood. 

4. A diagnosis can be made with reason- 
able certainty without the presence of a 
palpable tumor. 

5. Pain is characteristic in type and is 
due to spasm of the affected segment of 
small intestine. 

6. This spasm may give rise to intussus- 
ception. 

7. Complications are frequent and may be 
serious. 

8. The caseating form of tuberculous peri- 
tonitis is probably the last stage of caseating 
mesenteric glands. . 

9. Operative treatment should be under- 
taken owing to the difficulty of. excluding 
complications in apparently “typical” cases, 
and such treatment gives a good prospect of 
permanent cure.—On the Clinical Aspects of 
Tuberculous Mesenteric Glands, Carson, 
Lancet, June 22, 1918, cxciv, 869. 
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Diseases of the Costal Cartilages.— 
With the exception of an occasional case of 
actinomycosis, almost all of these infections 
are regarded as tuberculous, although in 
many cases a precise diagnosis of tuberculo- 
sis could not be made owing to an over- 
whelming secondary infection. The perma- 
nent cure of an infection of the costal carti- 
lages has been obtained but seldom and only 
in those cases where the last trace of cartilage 
was removed whether diseased or healthy. 
Radical treatment in infections of the costal 
cartilages should mean not the removal of 
all of the infected tissues, but the removal of 
all cartilage, as cartilage exposed in an in- 
fected wound does not heal and practically 
always forms a sinus. In certain favorable 
cases where infection is absent or very slight, 
the surgeon may take the risk and close the 
wound entirely. Under no circumstances 
should a wound of this kind be drained and 
least of all with gauze. The most certain 
procedure is to remove the offending carti- 
lages throughout their entire extent, so 
that not even a trace of cartilage is visible 
in the wound. If any portion of the sixth, 
seventh, eighth, ninth or tenth costal car- 
tilages are diseased, it is necessary to remove 
all these cartilages in toto, in order to bring 
about healing.—The Treatment of Diseases 
of the Costal Cartilage, A. V. Moschcowitz, 
Ann. Surg., August 1918, 168. 


Tuberculous Hip.—Early diagnosis and 
treatment of tuberculous disease of the hip 
avoids the bad end results, shortening and 
ankylosis, which follow nature’s cure of this 
condition. The diagnosis depends upon a 
careful history, a clinical examination sub- 
stantiated by a good roentgenograph, and 
laboratory findings. In 44 per cent of cases 
there was a history of trauma directly pre- 
ceding the onset of symptoms. Trauma 
was also the most frequent cause of recur- 
rence, second in frequency being illness and 
pregnancy. Among the earliest symptoms 
were muscle-spasm, limping, pain and 
atrophy. Pain is often referred to the knee 
joint. The later manifestations are: de- 
formity, shortening, periarticular thicken- 
ing, and cold abscess. The Roentgen find- 
ings vary from synovitis and thickened or 
distended capsule in the early stage to areas 
of rarefaction and general haziness or de- 
struction of the entire joint or acetabulum, 
with upward displacement of the great 
trochanter. Perforation of the acetabulum 
and sequestrum in the bladder may occur. 
Aspiration and guinea pig inoculation are the 
final evidence of the disease. ‘There appears 
to be a mild and fulminating type of tuber- 
culous arthritis of the hip. The blood shows 
increase in lymphocytes and_ secondary 
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anemia. ‘The disease has to be differentiated 
from traumatic arthritis, chronic hypertro- 
phic arthritis, infectious arthritis, Perthe’s 
disease, infantile paralysis, arthritis of the 
knee, Pott’s disease and congenital disloca- 
tion of the hip. General hygiene, the Rol- 
lier treatment and the local immobilization 
with the Jones abduction frame during the 
acute stage are indicated. In the subacute 
stage a cast of the Lorenz type may be used. 
Immobilization should be sufficiently pro- 
longed after the subsidence of acute symp- 
toms and until the x-ray shows redeposit of 
salts. In adults Buck’s extension may be 
used during the acute stage.—Diagnosis and 
Treatment of Tuberculous Arthritis of the 
Hip-Joint, H. W. Meyerding, Minnesota 
Med., August, 1918,i, No. 8, 291. 


Active Tuberculosis of Hip-Joint.— 
The most constant and most marked evi- 
dence of activity of this disease is spasm of 
the muscles about the affected joint. As 
the disease becomes less acute spasm be- 
comes increasingly difficult to demonstrate, 
until eventually it completely disappears. 
It may last be elicited in the following man- 
ner: If. the femur, on the affected side, be 
grasped firmly in the region of the condyles, 
the head of the bone may be rotated gently 
within the acetabulum, either inward or out- 
ward, through a varying but often consider- 
able angle. When the disease is active, a 
further slight sharp rotation is instantly fol- 
lowed by spasmodic muscular contraction, 
not confined to muscles about the joint but 
extending to the abdomen and visible in the 
abdominal muscles, or still more easily dem- 
onstrated if the palm of the hand is placed 
on the abdomen between the iliac spines. 
Quite a gentle and painless but sharp rotary 
movement is sufficient to provoke this reflex 
spasm of the abdominal muscles. In those 
cases where doubt exists as to the activity 
of the disease, Gauvain has found it to be a 
sign of the utmost value. Confirmatory evi- 
dence of activity, as indicated by muscular 
spasm, may at the same time be demon- 
strated in the following manner: In a child, 
a finger and thumb of the hand not engaged in 
grasping the femoral condyles may be ap- 
plied simultaneously to the two anterior 
superior iliac spines. During the first rota- 
tion of the femur on the affected side no 
movement is conveyed to the iliac spines. 
When, however, rotation has been checked 
and is sharply but gently continued, exag- 
gerated movement in the same direction is 
transmitted to the iliac spines. With a 
healthy joint this type of movement is not 
apparent, with a hip-joint affected with de- 
clining but still active tuberculous disease 
it is very striking, even when the disease 
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otherwise appears to be quiescent.—Tu- 
berculous Disease of Hip-Joint. Sign of 
Pathological Activity, H. J. Gauvain, Lan- 
cet, November 16, 1918, 11, No. 20, 666. 


Vertebral Tuberculosis.—Results of 
his experience in the treatment of vertebral 
tuberculosis by fusion operation in 210 cases 
are reported by Hibbs. Seven years have 
elapsed since the first patient was operated 
on and three and one-half years since the 
latest, thus giving a sufficient time to fairly 
estimate the value of the method. Tables 
are given of the age of patients and the 
duration of disease at time of operation, also 
of the number of vertebrae involved and the 
region of the spine, together with the gen- 
eral condition of the patients before operat- 
ing, and the duration of time in each case. 
The technic of the method employed is also 
given in full. The results are analyzed sep- 
arately; the amount of deformity and its 
increase or decrease, the cures, the number 
of deaths and their causes, the complica- 
tions, and the findings after operation. The 
study gives convincing evidence that a 
fusion of the vertebrae may be obtained in 
every case by careful dissection. In only 


four cases has it failed to take place at one 
point in the area operated on and these were 
undoubtedly due to imperfect technic. It 
also seems equally true that the effect of 


fusion has been to hasten cure and limit the 
progress of the deformity. If this can be 
accomplished in patients where the average 
duration of the disease has been 4.4 years at 
the time of operation is it not fair to conclude 
that had there been an earlier operation the 
results would have been even better, and 
that all cases of vertebral tuberculosis in 
any region of the spine should have a fusion 
operation on the vertebrae at the earliest 
possible moment?—Treatment of Vertebral 
Tuberculosis by Fusion Operation: Report of 
210 Cases, R. A. Hibbs, J. Am. M. Ass., 
October 26, 1918, luxi, No. 17, 1372. 


Tuberculous Meningitis.—Smith re- 
ports six cases illustrating various peculiar 
nervous symptoms referable to cerebral in- 
volvement. 1. Man, aged 27 years, no ac- 
tive pulmonary tuberculosis; had been work- 
ing three months without rise of tempera- 
ture, The onset came with an attack of 
hiccough which lasted for several days and 
nights, then continued irregularly for sev- 
eral weeks having no relation to meals. 
The muscles of the right chest then began to 
atrophy and wasted entirely away, after sev- 
eral weeks the muscles of the left chest, then 
the muscles of the neck, making swallowing 
impessible and then the muscles over the 
rest of the body. He developed pain in the 
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back of the head, rigidity of the neck and 
coma and died three months from the onset. 
2. Man, aged 23, active bilateral pulmonary 
tuberculosis. The onset was with involve- 
ment of both lower limbs in an apparent 
paralysis agitans; both feet in continuous 
motion, reflexes exaggerated, jerking and 
side to side movements of the feet, and a 
peculiar flexion of the knee upon the abdo- 
men. 3. Woman with fairly active condi- 
tion in one lung, well nourished. Developed 
paralysis of the bladder, numbness and weak- 
ness of the legs. The reflexes were absent 
and she could not distinguish between heat 
and cold. The legs then became completely 
paralyzed, also the rectum. At the end ofa 
week she became irrational, comatous and 
died. 4. Woman with active tuberculosis 
of both lungs and throat, began to have 
spells of vomiting, then became violent, 
tearing off her clothing and complaining of 
pain in the back of the head and in the throat. 
She died on the thirteenth day in coma. 5. 
Man of forty, active disease in both lungs, 
developed acute mania with violent head- 
ache, loss of bowel control, then convulsion 
and death. The pulse in this as in the other 
cases was slow and the temperature slightly 
abovenormal. 6. Man with history of occa- 
sional headache for seven years, began to 
complain of severe persistent headache and 
vomiting. The bowels were constipated, 
the pulse was fifty, temperature, normal, 
blood pressure 120, The patient then be- 
came totally blind, lost weight rapidly and 
became delirious with occasional vomiting. 

The author attributes the various symp- 
toms to involvement of different parts of 
the brain— Tuberculous Meningitis, W. R. 
Smith, Southwest. Med., October, 1918, ii, 
No. 10, 9. 


Relation of Tuberculosis to Dementia 
Praecox.—On account of a recent revival 
of interest in the relation between tuberculo- 
sis and dementia praecox, a brief statistical 
inquiry was made using data of the Massa- 
chusetts necropsy series. It was shown that 
dementia praecox, found in 8 per cent of 
5040 Massachusetts necropsies, was far 
more apt to be terminated by tuberculosis 
than manic depressive psychosis, occurring 
in 7 per cent of the basic series. One hun- 
dred and twenty of 403 dementia praecox pa- 
tients died of tuberculosis, and but forty- 
three of 339 manic depressive psychosis pa- 
tients died of tuberculosis. Eighty-seven 
cases of dementia praceox showed neither 
death due to tuberculosis or any other ana- 
tomic feature whatever (even including ad- 
hesions in various parts of the body) which 
would conceivably be related with tuberculo- 
sis. Ninety-five cases of manic depressive ; 
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psychosis were equally free from tuberculo- 
sis. The question whether these nontuber- 
culous cases of dementia praecox were actu- 
ally victims of the disease and not subject to 
erroneous diagnosis was taken up in the 
’ statistical study from the Danvers symptom 
catalogue from which thirty-six deaths from 
tubercle were taken to contrast with twenty- 
seven deaths without the slightest evidence 
of tuberculosis whatever. Some of the most 
characteristic symptoms of dementia prae- 
cox were found equally distributed in teh two 
groups and strongly represented in both, so 
that no major doubt can be raised as to the 
accuracy of the diagnosis of dementia prae- 
cox in the nontuberculous group. For ex- 
ample, the fundamental symptoms of de- 
mentia and delusions of paranoid type are 
found equally represented in both. Nor was 
it found that the fundamental symptom de- 
mentia was more frequently shown in the 
fatally tuberculous cases than in the others. 
Tuberculosis appears to dispose certain 
cases to catatonia and to hyperkinetic 
symptoms of a presumably psychogenic or 
cortical nature. Per contra, the nontuber- 
culous cases showed more instances of the 
peripheral symptom, motor restlessness, 
than did the tuberculous cases. Another 
hypothesis raised by this statistical study is 
whether tuberculosis does not cause a trend 


of symptoms in dementia praecox over 


toward manic depressive psychosis. Does 
not the superposition of a somatic feature 
like tuberculosis on the encephalic or psycho- 
genic picture of dementia praecox cause also 
a superposition of sundry features showing 
an alliance with those of manic depressive 
psychosis. Or, does not tuberculosis tend 
to make dementia praecox look more at 
times like manic depressive psychosis than 
dementia praecox is ordinarily likely to 
look.— Relation of Tuberculosis to Dementia 
Praecox, E. E. Southard, & M.M. Canavan, 
J.of Nervous & Mental Dis., September, 1918, 
xviii, No. 3, 193. 


The Histology of Tuberculosis Vulvz. 
—There are two forms of Jesions in tuber- 
culosis of the vulva. In the first, the morbid 
process invades the tissues deeply, involving 
not only the epidermis and dermis, but the 
hypodermis as well and more profoundly. 
In the second, on the contrary, the process is 
limited to the epidermis and dermis. From 
the clinical viewpoint the first form corre- 
sponds to the so called ulcerating type and 
the nonulcerating hypertrophic variety, 
while the second corresponds to the lupic 
form, or lupus vulve. 

In the deeply seated type the anatomic 
changes are as follows: The epithelium is 
at times perfectly distinct without any man- 
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ifest changes, excepting, of course, over the 
ulcerated surfaces; sometimes beyond them 
it may be thickened and have undergone 
horny transformation. Occasionally, but 
not always, an infiltration of embryonal cells 
may be seen, the cells being united in little 
masses in some spots, with or without a giant 
cell in their centre. The lesions are espe- 
cially manifest in the hypodermis, sometimes 
exclusively so. The connective tissue fibres 
are multiplied and greatly increased in size 
and swollen by a transparent liquid. There 
are lesions of chronic edema. There are 
very numerous vessels and far more numer- 
ous lymphatic spaces, while the vessels are 
surrounded by a cuff ‘of embryonal cells. 
The embryonal cell infiltration ig occasion- 
ally very marked in the hypodermis. At 
some spots cell clusters are seen, in the cen- 
tre of which epithelioid or giant cells appear, 
but these two cell types rarely together. 
In the cell clusters a few specific bacilli may 
be found, but usually they are rare. The 
older lesions extend to the dermis, resulting 
in ulceration, and should this morbid change 
be late in its development, this is due to the 
thickening of the epidermis and horny 
transformation, which is much more evi- 
dent than in the ulcerating type, where it is 
frequently nil. 

In the superficial form, the lesions are 
seated in the epidermis and dermis. The 
former structure is often very much thick- 
ened, sometimes only slightly so, and the 
papille are increased in size. But what is 
more important, from the viewpoint of dif- 
ferentiation from the preceding form, is 
that the tuberculous lesions are seated in the 
dermis and not beyond it. They there 
manifest their presence in the form of em- 
bryonal cell proliferation with the formation 
of rather complete and characteristic tuber- 
culous follicles at some spots. The hypoder- 
mis is intact. 

Finally, it is known clinically that a leu- 
coplasia vulve may conceal tuberculous 
lesions, and this is a new example of tubercu- 
lous leucoplasia, as Audry has shown, for 
the tongue and internal aspect of the lips 
and cheeks, It is certain that tuberculosis 
vulve has been of late distinctly separated 
from other morbid processes of this region 
and occurs much more frequently than has 
generally been supposed. Its evolution is 
always progressive and, therefore, the prog- 
nosis must be guarded. 

From what has been learned by the histo- 
logic study of this morbid process it is clear 
that only complete destruction and removal 
of the diseased tissues can effect a cure, and 
even when a supposedly thorough operation 
has been done, a recurrence is not at all 
unlikely.—Editorial, N. York M. J., Janu- 
ary 18, 1919, cix, No. 3. 
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THE COMPLEMENT FIXATION REACTION AS APPLIED 
TO TUBERCULOSIS 


PAUL A. LEWIS 


From the Henry Phipps Institute of the University of Pennsylvania and the U. S. Naval 
Laboratory, Henry Phipps Institute, Philadelphia 


The purpose of this paper is to present certain selected observations 
bearing on the nature of the complement fixation reaction as applied 
to tuberculosis and also a summary of the study of a number of human 
serums. From neither point of view are the ‘observations intended 
to be the basis of altogether final opinions. It is hoped that the results 
on the technical aspects of the reaction may be of service at this time to 
others who are using the method. 

The literature of complement deviation in tuberculosis has been the 
subject of entirely adequate review by several recent authors, partic- 
ularly Corper (1) and Von Wedel (2). I shall therefore omit all general 
references. This omission is further justifiable because such merit 
as this paper may possess rests upon an effort to make-the results sig- 
nificant in a quantitative sense. So far as I am aware previous authors 
have not attempted to do this. 

The experiments and general observations here recorded were car- 
ried out before the appearance of the recent publications of Wilson (3) 
and Von Wedel bringing out, respectively, the variation of “fixability” 
of guinea pig complement with tuberculosis antigen-antibody combi- 
nations and the increased fixing power of serum a week or more old 
as contrasted with fresh serum. Knowledge of these matters would, 
I believe, have made it easier to attain consistent results during the 
course of this work but probably would not have essentially altered 
the results obtained. 

The work of competent European observers a decade ago had made 
it appear improbable that the complement deviation method could be 
used as a practicable aid to the diagnosis or prognosis of tuberculosis. 
The question has recently been reopened by a number of American 
observers, most of whom assign at least a limited usefulness to the 
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method, while some are enthusiastic as to its value. Comparing the 
work of the two periods in a very general way there are differences in 
the methods employed which may conceivably account for the dif- 
ferences in results. 

The workers both of the earlier period and more recently are for the 
most part agreed that complement deviation can often be elicited with 
the serum of infected animals or tuberculous people by using the tuber- 
cle bacillus or products of its growth as antigen in the reaction. It 
has been tacitly assumed by most workers that such reactions as are 
obtained are an evidence of the existence of specific antibodies in the 
serum. Noguchi (4), however, after a careful survey of the field came 
to the belief that the deviations obtained were not really specific, tu- 
berculous sera reacting in his opinion quite generally although irregu- 
larly with peptones or other protein degradation products. 

Over a year ago Dr. J. F. Bredick took up studies both of and with 
the method in our laboratory. His work involved the examination of 
the deviating properties of the serum of a number of the ambulatory 
patients coming to the dispensary of the Phipps Institute. He followed 
as closely as possible the methods of certain of the then more recent 
workers in the field, particularly in the matter of the antigen used, 
the quantities of reagent employed, and the time relations observed. 
His results are to be found in table 1 which also includes for the sake 
of comparison and summary the reported results of some other recent 
observers. 

Bredick’s results in general are seen to be lower in percentage of posi- 
tives than those of Petroff and Bronfenbrenner, and higher than those 
of Corper, as based on the double plus criterion which this author puts 
forward as most significant. Bredick used as antigen either saline 
suspension of living tubercle bacilli (2 mgm. per cubic centimeter) or 
the same suspension which had been in the incubator under toluol 
from a number of days to several weeks. Otherwise he followed the 
plan of work which he had learned from Petroff some months before; 
that is, he used the rabbit antisheep hemolytic system and two units 
of guinea pig complement and two units of amboceptor. Some al- 
lowance was made for the natural antisheep amboceptor in the test 
. serum by an intermediate incubation period of fifteen minutes after 
the addition of sheep corpuscle, amboceptor being added only to those 
pairs of tubes in which the serum control showed incomplete or no 
hemolysis at this time. The results were recorded at the fifteen minute 
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period of the second incubation. Any inhibition showing at this time 
was recorded as positive reaction. 

What I saw of Bredick’s work in progress and a comparison of his 
results with those of others suggested that a much more critical con- 
sideration of the technical aspects of the subject than was to be found 
in the literature was necessary before it would be worth while even to 
attempt to harmonize our results with those of other workers, either 
those who had obtained more or those who had found less positive re- 
actions. In the face of many interruptions forced by extraneous cir- 
cumstances I have tried to follow to a conclusion some aspects of the 
subject. This has involved the patient codperation of the clinical staff 
of the institute in the collection of serum and the study of cases. I am 


TABLE 1 


CLINICALLY CLINICALLY OTHER 
active | QUIESCENT)“ Nopwat | SUSPECTED | 


OBSERVER 


Posi- | Nega- | Posi-| Neg-| Posi-| Neg-| Posi-| Nega- | Posi-| Neg- 
tive | tive | tive | ative] tive | ative] tive| tive | tive | ative 


Bredick, 1917 19 3 | 19 | 59 9 
Petroff (5), 1917 199} 13 | 89 | 69 75 | 65 | 101 35 
Corper (1), 1916, (++) Bac. Em....} 106 | 154 | 14 | 53 23| 5 6 
Corper (1), 1916, (+) Bac. Em 156 | 104 | 26 | 41 19} 6 5 
Bronfenbrenner (6), 1914, non- 

syphilitic (W-neg.)............... 61 4/15] 12 36 | 30) 345 


especially indebted to Dr. C. M. Montgomery for blood specimens and 
notes on the history and condition of over 200 individuals, collected 
for me during the past year. With this material the more fundamental 
of the following experiments were carried out. 


REACTION TIME 


It is somewhat surprising that those who have written on the sub- 
ject of complement deviation in tuberculosis in recent years have so 
generally neglected to state completely the precise methods used in 
the test and especially in the recording of their results. Petroff (5) 
in his first paper gives a very careful description of his reagents and 
the quantities employed but does not state the time at which results 
are recorded nor does he give any hint as to what measure of signifi- 
cance he attaches to the lesser degrees of deviation which are of course 
frequently encountered. It is probably fair to infer that most of the 
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recent work has been done on the basis of reading the results in close 
comparison with the controls and recording deviations at about fifteen 
minutes after completing the hemolytic system. The older authors 
following the accepted Wassermann system presumably paid little atten- 
tion to the transient deviations and this doubtless accounts for many 
of the differences in results recorded in the respective periods. 

There is, of course, no a priori reason why the system recently followed 
should not be considered. But as one proceeds to put it into practice 
it is found to offer difficulties of interpretation which are nearly insur- 
mountable. These difficulties seem to me to be inherent. At fifteen 
minutes after the hemolytic system is completed the whole reaction 
is in a state of flux. In the hemolytic system considered alone, it is’ 
true that with two units complement and two units amboceptor hemol- 
ysis is always complete in this time. In a complete titration of com- 
plement and amboceptor, however, the reaction with the lower con- 
centrations of reagent are by no means complete in fifteen minutes. 
If the tubes are incubated in the water bath the single unit quantities 
are only precisely defined in one half-hour and the partial reactions 
are not stabilized even at that time. At fifteen minutes the state of 
' the reaction is likewise still under the influence of the temperature of 
the reagents added and of minor faults of measurement which are dif- 
ficult to avoid in practice. - 

Moreover, in carrying out a complete test there are added to the pure 
hemolytic system at least three factors of uncertainty aside from the 
specific deviation which is the object of the study. Serum and antigen 
are inherently inhibitory and more precise studies which I shall record 
later show that in the quantities used these reagents have action, even 
though this is masked in the presence of two units complement and 
two units amboceptor, and, moreover, that this action is of an irregular 
nature, probably dependent on variations in the complement and can- 
not be precisely controlled. The human serum contains also an ex- 
tremely variable amount of antisheep amboceptor and this can at best 
be only roughly controlled. As a practical consequence of these factors 
it is really very difficult to obtain readings at the end of fifteen min- 
utes which check with accuracy on repetition. While all recent 
authors have advanced the belief that the antigen employed is the factor 
accounting for the differences in result obtained it is my belief that the 
various readings of the result of the reaction in this period when it is 
necessarily incomplete are fully as responsible as any other factor for 
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the lack of a reasonably precise agreement. The recent publication 
of Corper and Sweany (7) is quite in accord with this view. 

However this may be, it is a fact that complement deviation with 
the serum of most tuberculous persons, with any of the antigens I have 
so far employed, is usually a transient phenomenon when determined 
at fifteen minutes after completing the hemolytic system, the primary 
incubation being one hour or two hours. At thirty minutes secondary 
incubation the reaction is nearly complete. But the percentage of 
positives which could be recorded at thirty minutes would be very low. 
The serum which will give a permanent four plus reaction under these 
conditions is exceptional in my experience. 

On consideration it seemed quite possible that, assuming these tran- 
sient reactions to be instances of specific deviation, the method em- 
ployed might be faulty in that the deviation reaction was tested before 
the union (antibody—antigen—complement) had become complete. 
Some experiments to see if union could be hastened by raising the tem- 
perature during the primary incubation failed of result, possibly be- 
cause of the small latitude open to trial in view of the thermolability of 
the complement. Attention was then turned to the reaction time. The 
conclusion is evident from the following protocols which give the results 
of an experiment designed to bring out the influence of the factor of 
fixation time on the degree and durability of the fixation. 

In general the system I have used is the combination rabbit anti- 
sheep amboceptor, guinea pig complement (1+9 dilution). Volume 
1.5 cc for the first incubation is raised to 3 cc. for the second period. 
The sheep corpuscles were used in 5 per cent suspension, 0.5 cc. per 
tube. All records are in terms of hemolysis (+ +-+-+ indicating com- 
plete solution), except when in a few instances the results of the syphi- 
litic deviation are included, when these are recorded in the opposite 
way as is now customary. All human sera were inactivated before 
use. 

The reagents were first carefully titrated (table 2 A). 

Five human sera which had been previously tested and found likely 
to give reactions varying from negative to strong positive were selected, 
reheated to 56°C. for one half-hour and used in 0.1 cc. quantity in the 
following test (table 2 B). 

It was to be expected that in six hours incubation the reagents of 
the hemolytic system might have suffered. Accordingly the following 
control test was carried with the above series (table 2 c). 
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This experiment made it clear that an increase of the fixation period 
(primary incubation) intensifies the reaction and renders it more per- 
manent. The test of the hemolytic system shows that its activity is 
somewhat lessened by six hours’ exposure of the amboceptor comple- 
ment mixture to a temperature of 37° to 38°C. It is also evident that 
each serum tested showed some deviation in the later hours of the test 
and that a slight anticomplementary action of the antigen appears for 
the first time at the sixth hour. ; 

At the time these appearances were ascribed to the loss of comple- 
mentary strength and it was reasoned that six hours was a longer ex- 
posure than the properties of the reagents would permit to be used. 


TABLE 2a 


August 19, 1917. Complement and amboceptor dilution prepared August 18, retitrated as 
follows: Anti-sheep amboceptor, 0.5“: — 5 per cent corpuscles, total volume 3 cc. 


4-100) 5S minutes | 10 minutes | 15 | 20 wNUTES 


+4+4+4+ 
++4+4+ | 


Result: 0.2 cc. amboceptor dilution = 1 unit. 
0.3 cc. complement dilution = 1 unit. 


Further experiment showed clearly that if complement was used on 
the day of its collection this loss of activity was not demonstrable. In 
six hours most sera still showed deviating qualities. Some experiments 
were tried with the ice box fixation method which came to nothing. 
Fixation was good if the mixture was incubated for an hour on the 
second day but not if this incubation was omitted. This incubation 
on the second day seemed, however, to be very harmful to the reagents, 
which acted most irregularly thereafter. I therefore proceeded on the 
following plan for a time. 

The fixation period of four hours was adopted as giving an appreci- 
able advantage in the permanency of the reaction. Two units of com- 


| 
0.5 0.5 + ++4++ | +4+4++ 
0.5 0.4 0 ++++ | ++++ 
0.5 0.3 0 ++++ | ++++ 
0.5 0.2 0 ++++ | ++++ 
0.5 0.1 0 0 0 0 + 
0.5 1.0 | 444+) 4444+ | 
0.3 1.0 | | | 
0.2 1.0 0 + ~ +4 +4 
0.1 1.0 0 0 0 0 0 
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TABLE 28 


PRIMARY INCUBATION 1 HOUR 


Complement 
+ 9) 


Antigen | 


Serum 


Number 


AMBOCEPTOR 


SECONDARY INCUBATION 


CORPUSCLES 


15 minutes 


30 minutes 


Over night 


499 
507 
502 
500 
512 


INCUBATION 3 HOURS 


0. 


499 
507 
502 
500 
512 


PRIMARY INCUBATION 4 HOURS 


0.6 


PRIMARY INCUBATION 5 HOURS 


499 
507 
502 
500 
512 


INCUBATION 6 HOURS 


499 
507 
502 
500 
512 
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cc. 
0.6 1 0.4 0.5 0 ; 
0.6 1 0.4 0.5 +-+++ 
0.6 1 0.4 0.5 | ++++ 
0.6 1 0.4 0.5 | +4+++ 
0.6 1 0.4 0.5 | ++++ 
0.6 1 — 0.4 0.5 
PRIMARY 
0.6 1 0.4 0.5 0 0 0 
0.6 1 0.4 0.5 0 ++ ++4+4+ 
0.6 1 0.4 0.5 
0.6 1 0.4 0.5 
0.6 1 0.4 0.5 | +++ | +4+4+4+ +4+4++ 
|| 1 499 0.4 0.5 0 0 0 
0.6 1 507 0.4 0.5 0 + ri ws 
0.6 1 502 0.4 0.5 + 
0.6 1 500 0.4 0.5 + ++ +} 
0.6 1 512 0.4 0.5 ++ 4-4-4. 
0.6 1 0.4 0.5 | | +4+4+4+ 
0.6 1 0.4 0.5 0 0 0 
0.6 1 0.4 0.5 0 0 + 
0.6 1 0.4 0.5 0 he owes 
0.6 1 0.4 0.5 0 +4++4++4+ 
0.6 i 0.4 0.5 0 +4 ++++ 
0.6 i. 0.4 0.5 | | +4+++ 
PRIMARY 
0.6 1 0.4 0.5 0 0 0 
0.6 1 0.4 0.5 0 0 + . 
0.6 1 0.4 0.5 0 + fenpradpad 
0.6 1 0.4 0.5 0 + shechialkicke 
0.6 1 0.4 0.5 0 + ++++ 
0.6 1 - 0.4 0.5 +++ | +4+++ | +4+4++ 
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plement and two units of amboceptor were used. The reaction was 
read after a secondary incubation of one-half hour and a subsequent 
stay in the ice box over night. About one hundred sera were studied on 
this basis. The result was no more satisfactory than before. Def- 
initely tuberculous cases failed to react. Sometimes whole series showed 
positives when there seem no apparent reason for it in the quality of 
the reagents. Reactions with the same serum on consecutive days 
frequently failed to agree. The only certain result, and this I thought 
important, was that a certain considerable number of sera gave fer- 
manent four plus reactions under this system. | 


TABLE 2c 


INCUBATED 6 HOURS SECOND INCUBATION 


es areal 5 minutes 10 minutes | 15 minutes | 20 minutes | 30 minutes 


+++ | ++4++4 
~ ++ | | 
0 - ++ | +++ 
0 


+ 
0 
0 


0.3 cc. amboceptor dilution = 1 unit. 
0.3 cc. complement dilution = 1 unit. 


MEASURE OF COMPLEMENT COMPLETELY BOUND 


A consideration of the preceding results made it appear that comple- 
ment deviation with tuberculosis reagents manifested itself with less vigor 
than in the case of syphilis, and it seemed important to determine 
whether even in the case of the stronger sera acting for four hours the 
reaction were really complete and permanent or whether on the con- 
trary it might not be reversible. Reversibility of reaction if demon- 
strated would, of course, have been an understandable explanation of 
the irregularities encountered. 

Test of this point was to be made by adding the hemolytic ambocep- 
tor in clear excess. Experiments for this purpose were from the begin- 
ning made with varying quantities of complement. It developed under 


| 

0.5 0.5 0 : 
0.5 0.4 0 
0.5 0.3 0 
0.5 0.2 0 
0.5 0.1 0 
0.5 1.0 +4+4+4+ | +4+4+4+ 
0.4 1.0 0 ++4++ | | ++4++ 
0.3 1.0 _ 0 ++ | ++64+ | +444 
0.2 1.0 0 0 0 0 
0.5 1.0 | 0 | 0 0 0 
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these conditions that the reaction is a comparatively complete and 
stable one. The exact limitations as to reversibility were not finally 
developed, the experiments indicating that it was of minor importance 
and giving at the same time indications of what seemed to be a man- 
ageable method possessing precise advantages. The point of advance was 
that the use of a long primary incubation time, graduated amounts of 
complement and an excess of hemolytic amboceptor, gave a result which 
minor variations in conditions or technique could not easily disturb, 
a test carrying an important measure of intrinsic control. The addi- 
tion of an excess of hemolytic amboceptor also disposed of the natural 
antisheep amboceptor as a factor in the reaction. In practice ten 
units of amboceptor were found to be a clear excess and approximately 
this quanity wasemployed. An increase to twenty units is not objec- 
tionable except as a waste. If thirty units are introduced there is oc- 
casionally an interference with hemolysis, possibly an evidence of the 
operation of the “‘ablenkung” phenomenon of Neisser and Wechsberg. 

The scheme followed is illustrated by the following experiment which 
shows again the influence of fixation time on the result. This partic- 
ular serum is not especially strong although it gives a clear cut posi- 
tive reaction in my present judgment. The experiment does not develop 
the permanency of the reaction. If these tubes had been further kept 
in the ice box over night any differences between the one hour tubes 
and the controls would have disappeared. In the four hour tubes the 
hemolysis would, in accordance with much other experience, have in- 
creased by a single plus sign more or less uniformly down to and includ- 
ing the 0.4 cc. of complement (see table 3). 

The method in the form illustrated by the preceding experiment 3 
seemed worthy of careful trial and with it I returned to the study of 
a series of blood serums from tuberculous cases. Table 4 is the pro- 
tocol of one day’s observation on this plan. 

In attempting to interpret the following protocol, Table 4, it is to 
be noted that the antigen alone in the amount used had no demon- 
strable anticomplementary value (line 2 compared with line 1). The 
serums alone have a variable anticomplementary value (second line 
in each case compared with line 1). Taking the amount of comple- 
ment, read from right to left, at which hemolysis is first complete 
(++++), and subtracting 0.2 cc. as the similar value for comple- 
ment alone the anticomplementary values are G. = 1, Pa. = 0, Le. = 1, 
Mc. = 1, Br. = 0, and He. = 1. 
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This result is fairly typical of the general run of human serums. 
Translating the terms of this experiment into the form more usual 
we see that with complement alone 0.2 cc. gives complete hemolysis 
and, as the amboceptor is here used in excess, this is also what 
is, in the general accepted terminology, one unit of complement. 
Four-tenths cc. then is two units and this is the quantity usually 
employed when observations are made at a single point. It is to 
be noted that four of the six sera used have inherent inhibitory quali- 
ties which leaves only 0.1 cc. of complement or $ unit as a margin 
for the determination of any specific deviation. It is rare for the 


TABLE 3 


Time relations of deviation reaction and amount of complement bound 


AMOUNT OF COMPLEMENT (1 + 9 DILUTION) 
TIME OF FIRST, INCUBATION 
Lec. 0.8 cc. 0.6 cc. 0.4 cc. O03 ce. | 02 cc. 
+4++ 0 0 0 0 
++ + 0 0 0 0 
Controls: 
Antigen + Complement 
Complement only 4 hours. ++++/+++] 0 


The constants in this experiment are 0.1 cc. human serum; 0.05 cc. antigen number 4, 
alcohol soluble fraction; and an excess of antisheep amboceptor (10 units). The second 
incubation was one-half hour. Readings at once. 


antigen alone to show a total lack of anticomplementary value in 
the quantities recommended for use and any summation of these 
two non-specific inhibitory factors with but two units of complement 
tends to produce partial positives in the next tube of the series. In 
view of this quantitative relationship and the narrow margin it is not 
surprising that the results from day to day with the same serum and 
antigen are frequently inconsistent when two units of complement 
alone are made as the basis for judgment. 

In the test we are discussing it is to be seen that the specific 
inhibition (serum + A) varies greatly, (complete at 1 cc. with 
serum G. to none whatever with serum He., when measured by 


| 

| 
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the amount of complement giving complete hemolysis). These cases 
are all advanced cases of tuberculosis. The patient G. died a few 
weeks after this test was made. It is evident that the amount of 
deviation as measured by the amount of complement bound varies 
in undoubted cases of tuberculosis within wide limits, being prac- 
tically nil in some cases. The prevaling view that the cases of this 


TABLE 4 
April 3, 1918. T. B. deviation. Advanced cases Jefferson Hospital 


AMOUNT OF COMPLEMENT (1 + 9 DILUTED) 
CONSTITUENTS OF TEST 


0.8 cc 0.6 cc. 0.4 cc, 0.3 cc. 0.2 cc. 


FIXATION 
VALUE 


Complement + an- 


Serum G + Antigen. . 0 
Serum G only 


Serum Pa. + Antigen. 0 
Serum Pa. only 


Serum Le. + Antigen. 
Serum Le. only 


Serum Mc. + Antigen. 
Serum Mc. only 


Serum Br. + Antigen. 
Serum Br. only 


Serum He. + Antigen.| — 
Serum He. only — 


Primary incubation four hours. 

Excess of amboceptor added. 

Second incubation one half hour. 

Reading over night. 

Antigen used 0.1 cc. Petroff glycerin extract (diluted 1 + 19). 


type failing to react are the exhausted and dying cannot at present 
be regarded as at all accurate. 

It is to be noted also as shown in the last column of the table that 
a numerical expression can be given to the result of the reaction by 
subtracting the amount of complement inhibited by serum alone from 
that inhibited by serum + antigen. This value I have spoken of as 
the fixation value of the serum. 


4 
1 ce. = 0.1 cc. 
0 
0 
+++16 
| o | o 
— | — | — | — +.] 077 
| — | — | — 444+] 4+ 
| 
| | — | | = 
— | — | — |+++4} * | 0 3 
— | — | — + 
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In all 145 serums were titrated for the amount of complement they 
could permanently bind. The antigen employed was a heavy suspen- 
sion of a single human type culture kept in the incubator under toluol. 
The use of this preparation was not begun until it was several weeks 
old. It therefore was in its nature a mixture of autolytic products 
(according to Corper) and the bacillary residue. The toluol had par- 
tially extracted the fatty matter although it is very unlikely that this 
extraction was complete. The preparation was shaken each time on the 
day before the removal of the material for that day’s work. This removal 
was accomplished with a pipette inserted well below the toluol layer. 

Table 5 gives the results of the study of these 145 serums arranged 
to show the relation between the fixation value found and the type 
of case furnishing the serum. 

TABLE 5 


NUMBER OF CASES ACCORDING TO FIXATION VALUE 


TYPE OF CASE 4or 3 or 
7 and | more | lessin 
Over |in per 
cent | cent 
134 | 863 
332 | 662 
100 0 
50 | 50 
100 0 
80 | 20 
70.7 
84.6} 15.4 


OF OWS 
SON OCC ON 


Non-tuberculous 

Incipient quiescent 

Incipient active 

Moderately Advanced quiescent 

Moderately Advanced active 

Far Advanced inactive 

Far Advanced active 

Tuberculosis certain, classification irregular... 

Diagnosis uncertain, Tuberculosis possible 
but not demonstrated 


WWD 


OFA 
OF 


wm 


62.5] 37.5 


If table 5 is examined with the purpose of selecting a single fixation 
value which shall be decisive in the diagonsis of tuberculosis this is 
at once seen to be impossible. With almost any type of case fixation 
values are to be found on either side of any vertical drawn on the chart. 
If the non-tuberculous cases are considered it is seen that the numbers 
having fixation values of 4 or more are appreciably fewer than those 
having the value 3 or less than 3. 

Assuming for the moment that the dividing line between fixation 
values 3 and 4 may have critical value it has been drawn through the 
chart and the percentages in each class lying above and below this 
line have been calculated and added to the chart. If the attempt is 
made to assign critical significance for the diagnosis of tuberculosis 


| 4 
| 
| | 
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to any fixation value here appearing it will be seen that no more favor- 
able line can be drawn than that between 3 and 4. If one goes lower 
a great loss occurs among the non-tuberculous. If one goes higher 
a very considerable loss occurs among the various tuberculous classes. 
It is evident that this method is not able to discriminate precisely 
between the tuberculous and the non-tuberculous. The best that 
can be done is to say that a pronounced reaction is to be obtained in 
a considerable number of cases in which there is no other evidence of 
the existence of tubercle (133 per cent in this series); and that an even 
higher proportion fail to react even though they are to be regarded 
as definitely tuberculous. Omitting the incipient quiescent group 
for the sake of argument, as being subject to errors of clinical judg- 
ment in a considerable degree, the average among the other tuber- 
culous groups which deviate with a value of 3 or less is 19.1 per cent. 


TITRATION AGAINST THE ANTIGEN 


An interval of several months now occurred in which my clinical 
associates and I were involved in other work and nothing could be 
done to develop this subject. Resuming I began with antigens kindly 
furnished me by Mr. Petroff and with sera obtained partly from our 
clinic and partly from the Jefferson Hospital, (Branch for Diseases 
of the Chest), through the activity of Dr. H.S. Newcomer. For 
access to the Jefferson Hospital material I am much indebted to Dr. 
E. H. Funk. It was evident at once that with these antigens a large 
number of cases of tuberculosis were giving threshold reactions or 
none. Yet certain sera reacted strongly enough to make it plain that 
the antigens were not a fault. I therefore approached the matter 
again from a somewhat different angle. 

Keeping the four hour fixation period and still using the excess ambo- 
ceptor, I used a fixed amount of complement,(0.5 cc. which is nearly 
always 2} units), with a variable amount of antigen. Table 6 illus- 
trates this proceedure. 

Inspection of Table 6 shows that, with the exception of serum number 
4, each one tested at that time shows deviation of complement (or 
perhaps better, inhibition of complementary action), when contrasted 
with the ‘‘antigen only’”’ control at the bottom of the table. Some 
give more deviation than others. Serums numbers 2, 3, 7, 8, 9, 15 
and 18 I have marked with X in the last column of the table and these 
may be considered to be of Intermediate or average deviating powers. 
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TABLE 6 
Complement deviation. Enlisted men, United States Navy 


Wassermann with cholesterinized antigen. T. B.: upper line, Petroff glycerine extract 
(1 + 19 dilution); lower line, salt solution suspension, culture J. G., 10 mgm. per cubic centi- 
meter. Four hour primary incubation. Ten units amboceptor. Thirty minutes sec- 
ondary incubation. W = Wassermann record in terms of deviation. T. B. record in terms 


of hemolysis. 


T. B, ANTIGEN AMOUNTS 
SERUM NUMBER WASSERMANN 


0.3 cc. 0.2 cc. 


0 


{ 
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SUMMARY 
0.4 cc. | 0.1 cc. 
0 + | ++++ 
| _ + + |++4++]° + 
2 + ++ | | +4+4++ 
3 + ++ | +4+++ 
+ + ++ | x 
‘ | | ++4++ 
+++ J) +++ | ++4++) 444+) — 
0 } + +++ | ++++ 
0 0 ++ + + 
‘ 0 0 ++++ 
0 0 ++ + 
+ \ ++ | +4+4+4+ 
+ tet | x 
+ ++ [444+] $444 
+ | x 
9 + } ++ +++ | +4+++ 
+ | ++4+4+ 
0 + +++ | ++++ 
0 + ++ 
| 0 0 ++ | +4+++ 
0 + ++ | +++ x+ 
0 + ++ | ++4++ 
0 0 +++ | 2+ 
| 
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TABLE 6—Concluded 


T. B. ANTIGEN AMOUNTS 
SERUM NUMBER 


0.3 cc. 0.2 cc. 0.1 cc. 


0 +++ 
+ ++* 


0 +++ | ++++ 
++ | ++++ 


+t++ ++++ +4+4++ 
+++ | ++++ 


++++ | ++++ | +4+4++ 
+++ | +++ | +4+++ 


+++ | +4+++] ++++ 
0 0 0 


17 


+++ | ++++ | ++++ 
++ | +++ | +++ 


+++* | | +4+4++ 


Serums numbers 4 and 16 marked — have less activity than these. 
Serums numbers 10, 11, 12 and 14 marked X+ have slightly more 
power than the average. Serums numbers 1, 5, 6, 13 and 17 marked 
+ have considerably more inhibitory activity than the others. On 
this system, using several antigens, often several with the same sera, 
I have examined serum from 247 individuals. The above table is 
truly representative of the situation. It is not usually possible to 
separate the groups very precisely but one has no difficulty in pick- 
ing out the cases which are an extreme in their departure from the 
usual or average reaction. Numbers 4 and 16, 6, 13 and 17 strike one 
at once as being clearly different from the majority. 

Before trying to develop the significance of these results it should 
be noted that whenever in the column, 0.1 cc., there is less than 
complete hemolysis the reaction is one which would be generally 
regarded as a positive deviation in some degree according to the 
standards now current. In order to be conservative I have considered 
only those cases giving one plus or no hemolysis in this column as 
being of real interest. 


. 
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The 247 individuals examined by this method have all been men 
on active service in the United States Navy. Many of them were 
suffering from venereal disease, most being either syphilitic or suspects. 
In no case has there been reason in the physical condition of the man 
to suspect that he was suffering from active tuberculosis. In fact, 
except for the necessity of quarantine in certain cases of florid syphilis, 
or the necessity of relief from duty for administration of salvarsan, there 
were few if any cases in the list who were not entirely fit for duty. 

Among the 247 cases there were found 26 or 10. 5 per cent who gave 
distinctly more than the usual or average reaction. In eight cases 
classification was impossible. Three of these gave average reactions 
on one occasion and more than usual on another. The other five were 
intermediate between the usual and the definitely increased on the 
day this test was carried out. Off-setting the three cases which gave 
different reactions on different days there have been a number in 
which the reaction has been carried out repeatedly with the results 
in agreement. Some of these have been weak and some strong in 
their fixing form. 

In order to make the comparison between this method of test and 
that previously described, four serums have at different times been 
tested for the quantities of complement they were capable of binding. 
These were selected as being very definitely stronger than the aver- 
age human serum in deviating capacity when tested against antigen. 
They gave the figures 6 and 7 on the system previously described 
(test against complement). That is, they are definitely in the class 
of deviation found chiefly among the tuberculous. 

With the courteous codperation of the medical officers of the various 
commands to which the men were attached it was possible to review 
the history and present physical condition of a number of the twenty- 
six men giving strong reactions. The examinations were conducted 
by Passed Assistant Surgeon, F. J. Dever, U.S.N.R.F., to whom 
I am much indebted. Sixteen men were examined. None of them 
were ill in any way which suggested that they were suffering from 
tuberculosis. One individual had had two attacks of pleurisy. The 
brother of one, and the aunt and uncle of another had died of tuber- 
culosis. X-ray examination showed prominent peribronchial glands 
in one of the men. Otherwise both physical examinations and his- 
tory were completely negative. It is evident therefore that the de- 
viation test in individuals free from demonstrable tuberculosis may 


4 

4 

| 
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give rise to reactions which cannot be distinguished from those given 
by characteristically diseased persons. 

In order to further develop the relation between the results of the 
two methods of titration which have been described I have carried 
out the examination of a few serums from tuberculous individuals 
using the antigen as the variable factor. The results is to show that 
even on this most delicate system a number of individuals fail to 
react more strongly than the average. The number of examinations 
so far done is small and the percentage could not be of value. 

The results obtained by the two systems of titration are in fair accord. 
Considering the fact that they were carried out on entirely different 
individuals it may be said that they completely agree in showing that 
from the purely diagnostic point of view complement deviation fails 
to give significant reactions in about 20 per cent of proved cases of 
tuberculosis and that reactions at present indistinguishable from the 
moderately strong type among the definitely tuberculous are found 
in at least 10 per cent of young men in who there is no other evidence 
of tuberculosis. 

It would seem therefore that as an aid to diagnosis the test as so 
far developed can have little value. It may be argued that the Was- 
sermann test for syphilis—admittedly of enormous practical impor- 
tance—also has a high percentage of deficiency in the chronic or latent 
stages of the disease. This objection does not really have point as in 
syphilis all of the error is in the failure of certain cases to react, and 
these cases may for the most part be subjected to relatively simple 
and inexpensive therapeutic measures which by their result are likely 
to throw further light on the nature of the case. The error due to 
false positives in the case of syphilis probably does not exceed one per 
cent, and if the results of the Wassermann test are carefully correlated 
with the clinical condition as determined in other ways the number 
of cases erroneously considered to be syphilitic would be much less 
than this low figure. The failure to react on the part of the proved 
tuberculous case is by no means confined to the extremely advanced 
group on the verge of dissolution. It does seem to be generally true 
and it is interesting, that the small number of cases classed as incipient 
active, and moderately advanced active, all gave definitely positive 
reactions (table 5). This may be taken as evidence that the reaction 
is really specific-and that. it may be characteristic of a type of tuber- 
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culosis in which the lesions are for the most part progressing, but have 
not yet proceeded to extremes. 

As off-setting this opinion there stands out the fact of reactions on 
the part of apparently healthy individuals. How is this to be explained? 
It is true that at least 90 per cent of individuals give some deviation 
as measured against the anticomplementary value of the antigen. 
Some may be tempted to see in this a substantiating analogy emphasiz- 
ing the significance which has been given to the almost universally posi- 
tive Pirquet reaction on the part of adults. However, it may later 
be shown that these slight deviations are in large measure non-specific 
in Noguchi’s sense. Those individuals (about 10 per cent) who show 
strongly positive reactions cannot be accounted for in this way unless 
it is to be admitted that the whole system is so complicated by the 
presence of non-specific reaction as to be worthless. It is perhaps 
not unlikely, in view of the fact of what we know of the presence of 
anatomical tubercle among persons coming to autopsy for other con- 
ditions, that these men really have a focus of disease, but one of such 
character as not to influence their general health. 

In this connection it is necessary to consider the relation of this re- 
action to syphilis. Of those otherwise healthy individuals who gave 
deviations much stronger than the average, somewhat more than one- 
half gave positive Wassermann reactions with syphilitic antigens. 
It is also true that somewhat more than half of all the sera tested in 
the series gave positive Wassermann reactions so that there is no sug- 
gestion that the deviation reaction is non-specific in this sense. In 
two cases the deviation reaction with tuberculous antigens was found 
positive a week or two before the Wassermann reaction became posi- 
tive. The facts suggest the possibility that the presence of syphilis 
and the vigorous treatment for this disease to which these men were 
subjected (both mercury and salvarsan in full doses) may activate 
small tuberculous lesions to the point where the deviation reaction 
develops. There is, however, in the series so far, very little evidence 
of even this departure from an explanation on the basis of pure 
coincidence. 

Approaching the complement deviation reaction from a quanti- 
tative point of view I have so far then considered the factor of time, 
the amount of complement bound, and the influence of antigen con- 
centration. The variations in the hemolytic system have been re- 
duced to a minimum by the use of an excess of amboceptor. I have 
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not, up to the present time, tried the titration of the antibody con- 
tent of the serum on any large scale. It is probable that from the 
diagnostic point of view this could be of little value as a matter of de- 
creasing the serum amounts, and it may be predicted with some con- 
fidence in view of the results with variable quantities of antigen that 
increasing the amounts of serum would not change the result, at least 
until certain other factors of uncertainty are eliminated. Certain 
advantages have resulted from the adoption of these methods. Many 
troublesome questions still require consideration. The two vital 
factors in the reaction, the serum and the antigen, seem to fluctuate 
to a certain extent from day to day in their value. The complement 
is of course never twice the same. Much more precise studies are 
required in an effort to establish one or more standard antigens and to 
determine if possible the range of serum and complement fluctuation. 

Certain European workers had attempted to standardize the re- 
action using a strong antituberculosis serum produced by the Hoechst 
Company as the basis for the work. This effort seems to have met 
with limited success at least, but not many data are available. I 
wish at this time to record some experiments which may by further 
development make possible increased precision or possible even stand- 
ardization in the application of the complement deviation reaction 
to tuberculosis problems. 


CHARACTERIZATION OF THE CONSTITUENTS OF THE REACTION 


In my approach to the question of standardization I have used the 
serum as a Starting point. For some time I made it a practice to add 
an equal part of glycerin to the remainder of many serum samples. 
These were pooled, roughly classified as strong, medium, weak, and 
negative, and kept in the ice box. The first efforts to use these mixed 
glycerinated serums were disappointing. In a couple of weeks after 
glycerination the serum is always strongly anticomplementary and 
I have found no way of removing this property. Heating to 56° 
no longer affects the inhibitory factors, at least to any practicable 
degree. Such efforts as I have made to remove the inhibition by 
extracting with ether, or by absorption with red cells (Noguchi’s 
methods for protectin) have also failed. Fortunately with the pas- 
sage of time the anticomplementary properties disappeared sponta- 
neously. Serum glycerinated in July, August and September, 1917, 
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was worthless in October and November of that year, but gave good 
results again in March and April, 1918. 

At this latter time I had quite a supply of strong serum prepared 
in this way. Those serums of the preceding summer which had been 
titrated against complement and found capable of binding completely 
0.8 cc. of 1 +9 dilution or more had been bottled together. This 
mixture was now tested with various antigens and found capable of 
binding approximately the same amount, namely, 1.0 cc. of the usual 
complement. I am unable to be precise, but have reason to believe 
that when originally put away the mixture might have been capable 
of binding between 1.2 cc. and 1.5 cc. of complement. Six months 
would have caused, if this were true, about 20 or 30 per cent loss of 
strength. The observation would indicate that with greater care it 
would easily be possible to establish a fairly stable serum standard 
in some such way as this. However this may eventuate, I had avail- 
able a considerable supply of serum which was used over a period of 
three weeks to study the properties of some antigens and the results 
can be viewed with confidence so far as they go because the serum was 
certainly a practical constant during that period. A few of the results 
I report were extended by repetition with single freshly obtained 
serums. These probably have less universal value but as this part 
of the report must at present be considered as preliminary I shall 
make no distinction between the two types of observation in drawing 
tentative conclusions. The experiments concern chiefly the prop- 
erties of various antigen preparations. 

The older European observers most often used old tuberculin as 
an antigen when trying to apply the complement deviation method 
to the study of tuberculosis. In various abortive attempts to apply 
the method of a number of years ago I met with failure, which, in view 
of the time relationships I have above described, I am inclined to at- 
tribute to having at that time followed the Wassermann technique 
too literally. Recently I have reéxamined this matter, using the 
strongly reacting pooled serum above described as the source of anti- 
body. The antigens have been various filtrates and concentrates of old 
bouillon cultures of the tubercle and bacillus suspensions of the tubercle 
bacillus variously treated. Some preparations were made according 
to the exact method used in the production of old tuberculin, others 
were simple bouillon filtrates, and still others were intermediates, in 
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that they were concentrated at low temperature. No determination 
of tuberculin strength was made. 

As a rule no antigenic value could be immediately demonstrated 
in those bouillon preparations which had been heated. When present 
the difference between the anticomplementary and antigenic values 
was slight. I then sought to purify the tuberculin according to the 
accepted methods by alcohol precipitation. The precipitates when 
redissolved gave about the same result as the original preparations. 
The differences between anticomplementary and antigenic values 
were less if anything than in the originals. Without expecting any 
result I then examined the filtrates and to my surprise found them 
active as antigens. 

Without going into the details of the experiment it may be said 
that with any sample of bouillon filtrate or any concentrate of the 
same which I have had for examination and with all of the glycerin 
extracts of the bacillary bodies which I have made or received from 
others, the anticomplementary properties are partly removed by pre- 
cipitation with alcohol (80 volumes per cent). When the filtrates 
are evaporated to restore the original volume it is found that they 
contain antigen and that this is often approximately that originally 
present, the anticomplementary properties being much reduced. 

An interesting question which has been in part answered by these 
immediately preceding observations concerns the thermal relation- 
ships of the antigen and it is evident from the results recorded that 
the antigen is in considerable measure thermostable. The extrac- 
tive antigens of the tubercle bacillus so far examined do then con- 
tain as a prominent feature of their makeup, alcohol soluble, thermo- 
stable substances. 

The work of Much and his followers has been guided by the con- 
ception that the tubercle bacillus could furnish several distinct anti- 
gens mainly either protein, or lipin in their chemical relationships. 
Craig has reported exceptionally good numerical results by the use of 
an alcoholic extract of the tubercle bacillus as antigen. My observa- 
tions touch the questions here involved in only one instance aside 
from the obvious general relationship indicated by the usual presence 
of an alcohol soluble active substance. I had at hand a considerable 
quantity of a toluol extract and suspension of tubercle bacillus. To 
this I added ten volumes of absolute alcohol which precipitated a con- 
siderable amount of solid matter. This was filtered through paper 
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and the filtrate was evaporated to approximately the original volume of 
clear reddish yellow fluid which no longer presented the distinctive odor 
of either toluol or alcohol. When mixed with ten volumes of normal] 
salt solution this fluid gave a moderately stable emulsion of the type 
familiar to all as the emulsion of lipoids used as “antigen” in the Was- 
sermann reaction. This emulsion proved to have considerable value 
as antigen with known tuberculous serum, a value not higher in the 
instance tested, however, than a number of other preparations. Used 
with known syphilitic sera it was demonstrated to be a very accept- 
able substitute for other forms of lipoid in the Wassermann reaction. 
This indicates that alcoholic extracts of the tubercle bacillus when 
of more than minimal lipoid concentration are to be viewed with cau- 
tion in cases where syphilis has not been carefully excluded. 

The thermostable properties of the tubercle antigen demand con- 
sideration from a very practical standpoint. Starting from the living 
tubercle bacillus to produce an antigen it would be of considerable 
advantage if these could be killed by heat as a first step. With this 
in mind a direct test was made of the effect of heat on an antigen con- 
sisting of an emulsion of the living bacillus in 50 per cent glycerin 
(assuming that the bacteria had not been killed by several days con- 
tact with glycerin). 

Boiling for five minutes reduces both the anticomplementary and 
the antigenic value appreciably without destroying either. My data 
are not sufficient to enable me to decide whether the loss of antigenic 
value is of enough importance to warrant the retention of the com- 
plicating features of the presence (or possible presence) of the living 
bacillus in preparations made without the use of heat. Petroff (8) 
it should be noted, has recently obtained a very strong antigen by 
extracting the bacillus with boiling 25 per cent of glycerin. Whether 
anything is lost in this process which might advantageously be 
retained cannot at present be decided. 

With this beginning it was evident that the use of the pooled pre- 
served serum had enabled us to carry.to a conclusion and with con- 
fidence experiments which would otherwise have been at the most 
fragmentary or suggestive. It is hoped that an extension of the line 
of experimentation employed, some of the still open questions relat- 
ing to the properties of different cultures as antigens, specificity 
as to type, and the partial antigen question, may be susceptible of 
final solution. 
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With this information securely at hand it should be possible to fix 
upon one or more antigen preparations which could really be regarded 
as stable standards. From this point it might be hoped that the re- 
sults in the study of cases during the progress of their disease could 
yield results of great value. 


SUMMARY AND CONCLUSIONS 


In the work here reported an effort has been made to apply quan- 
titative methods to the study of the reaction of complement devia- 
tion in tuberculosis. The result has been to clearly confirm the ob- 
servations of others that certain tuberculous individuals give strong 
deviation reactions. Others entirely fail to react. Certain persons 
to all intents and purposes normal give strong reactions also. The 
numerical relations are such as to make it unsafe to apply the com- 
plement deviation reaction to the diagnosis of tuberculosis except 
as a matter of the most limited confirmatory interest. 

Continuous application of the reaction throughout the course of 
tuberculosis may have much interest and may in the future develop 
importance. My work so far contains no indications of value bearing 
on the significance of the reaction ‘‘in course”? but the methods em- 
ployed may eventually be advantageous to those undertaking observa- 
tions of this kind. 

The method of performing the test for complement deviation 
hitherto applied to tuberculosis studies has inherent defects which 
seriously impair its significance. These have been remedied to a con- 
siderable extent by increasing the time of the primary incubation or 
“period of fixation” to four hours and by employing several quanti- 
ties of either complement or antigen simultaneously. By the latter 
feature minor fluctuations in activity which may often reverse the 
result at any single point stand revealed in their true significance. 
The increase in the fixation period allows the reaction to run more nearly 
to its end. Extension of the incubation beyond four hours might be 
advantageous, but is probably impossible because of the lability of 
the complement. 

It has been found that a common feature of all of the ‘‘extractive” 
antigens made from the tubercle bacillus is a thermostable, alcohol 
soluble constituent. It has been shown that the antigenic activities 
of a suspension of tubercle bacilli are impaired but not destroyed by 
five minutes’ exposure to a temperature of 100°C. 
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Advantage has been taken of the fact that the deviating qualities 
of tuberculous serums are reasonably well preserved by the addition 
of an equal quantity of glycerin, to establish a temporary standard 
for the determination of.the qualities of antigens. It is probable that 
the further development of quantitative studies along these lines may 
be profitable. 
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FURTHER EXPERIMENTS ON THE INFLUENCE OF 
PROTEIN INTOXICATION ON TUBERCULOUS 
INFECTION IN GUINEA PIGS! 


ALLEN K. KRAUSE ann H. S. WILLIS 


From the Kenneth Dows Fund for the Study of Tuberculosis, of the Medical Clinic of the Johns 
Hopkins Hospital and University, Baltimore, Maryland 


The experimental studies that are here reported represent further 
efforts to influence tuberculous infection in animals by placing them 
in a state of chronic and acute protein intoxication. For detailed 
accounts of the underlying principles involved and of similar work 
already performed we would refer the reader to previous publications 
(1), (2), (3), (4), (5). Altogether apart from the matter of the con- 
stitutional and local effects of protein hypersensitiveness and its con- 
sequence, intoxication, in infections, a problem of the first practical 
importance that requires elucidation is how and to what extent does 
the hypersensitive state and its results modify what we may call the 
normal inception and course of an infection, once bacteria are intro- 
duced to the animal body. In other words, do protein hypersensi- 
tiveness and intoxication affect in one way or another an animal’s 
normal resistance to bacterial implantation; or, if bacterial infection 
is already present, do they alter the animal’s normal reactions to it? 

There are not a few striking and common clinical phenomena which 
point the way and which would seem to call for more exact informa- - 
tion of fundamental causes if these can be wrung from experiment. For 
instance, as a disease, measles, a thorough mystery to-day as regards 
its basic cause and mode of action on the human body, offers a field 
for fascinating speculation. Set in motion by what is apparently al- 
most an “‘obligate’’ contagium, measles brings about a set of condi- 
tions that makes for a not insignificant mortality. Yet death from 
the disease measles itself is a comparative rarity. People die of bac- 


1 Presented in part before the Pathological Section of the Fourteenth Annual Meeting of 
the National Tuberculosis Association, Boston, Massachusetts, June 7, 1918; and included 
in abstract form in the Transactions of the Fourteenth Annual Meeting of the National 
Tuberculosis Association, 1918, page 362. 
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terial—mainly coccal—complications which follow close upon the out- 
break of measles, which we believe are due to microdrganisms that 
were already resident in the human body, and which we are certain 
would not have occurred at the particular time had there been no 
measles. Given a person, especially a child, with what has hitherto 
been perfectly well-controlled tuberculous infection, the concomitance 
of measles will now and again bring in its train manifest and some- 
times fulminating tuberculous disease. 

In this familiar influence on the human body—an influence that 
prepares the body for successful invasion by bacteria that the former 
had previously had under satisfactory control—measles through one 
of our most striking exemplars is not unique. Indeed, as a disease 
it belongs to a well defined class, namely, the so-called exanthematous 
fevers, that exhibit so many similarities of manifestation and nature 
that we must presume that more than apparent or accidental rela- 
tionships exist between the members of this group. 

Definite as they are, measles, scarlet fever, chicken pox and small- 
pox are alike in that all have thus far baffled bacteriological investiga- 
tion. They are alike in their eminently high contagiousness; in the 
complete immunity against reinfection that is their usual consequence, 
an immunity that is more striking than that conferred by any disease 
of which the germ is known; and in the fact that with the exception 
of their exanthemata and enanthemata they exhibit practically no 
characteristic pathological lesions. Features such as these suggest 
that their nature differs to a large extent from that of diseases which 
we associate with bacteria such as we are familiar with. We can 
only speculate about their character along lines that get us nowhere 
until some real experimental evidence is forthcoming. But it is in- 
teresting that symptoms which we associate with protein hypersensi- 
tiveness, like the serum disease of Pirquet, are prominent characteris- 
tics of the exanthematous fevers. 

As is the case with measles, scarlet fever and chicken pox are hardly 
ever fatal as such. We dread them, if they are to be feared, because 
of their complications: and these complications are almost invariably 
coccal with pneumonia and septicemia taking a leading place in the 
secondary nosology. The authors have no first-hand knowledge of 
smallpox in this connection, but to them it appears significant that 
Osler mentions that pneumonia is to be found in every fatal case. 
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We have just experienced a pandemic wave of influenza which 
wherever it appeared exhibited characteristics that in the main re- 
sembled leading features of the exanthematous fevers as a class— 
all except the exanthemata, although many observers reported the 
occurrence of eruptions in influenza patients. There has been the 
same inability to classify the primary disease bacteriologically. There 
have been the same frightful contagiousness; the same immunity 
against reinfection, if the more competent observers are to be be- 
lieved; the same absence of characteristic pathological lesion; the 
same benignity of pure influenza as such; and qualitatively the same 
tendency to bacterial (coccal and Pfeiffer bacillus) complications. The 
points of resemblance are too striking and compelling to be passed over 
without speculative comment at least. And, we might add, there 
are now coming to the dispensaries and sanatoria, an unusually large 
number of patients stricken for the first time with manifest tuber- 
culosis who date their illness to an attack of the ‘‘flu.” 

It must be perfectly certain that there are diseases, of which some 
exanthematous fevers are types and influenza another, that act danger- 
ously upon the human body not so much by their direct effects on 
tissue but by effects that establish new interrelations between tissues 
and other microédrganisms which under normal conditions—those 
of health—are relatively harmless. No other interpretation is pos- 
sible to one who would follow step by step measles and scarlet fever 
and influenza from their inception through the gamut of their pos- 
sibilities. When measles or scarlet fever or influenza ‘‘take hold”’ of 
the human being things do not happen in the same way as when typhoid 
fever or Asiatic cholera or diphtheria or viridans infection have begun 
their course. Men who die after an illness of the latter diseases 
with few exceptions die because of them. Few men die because of 
measles or scarlet fever or influenza. 

What then is the action of these diseases? To answer merely that 
they lower “‘resistance”’ is to satisfy ourselves with not much more than 
an indulgence in rhetoric, for such a reply involves no concepts what- 
ever which serve to give us an exact and concrete idea of what is 
going on in the human body. We may, of course, imagine that under- 
the influence of measles or of influenza one of several things has taken 
place. We may dream of a reduction of ‘antibodies,’ as they are 
called, but until ‘‘antibodies’” have been proved to resist bacterial] 
implantation and further development, they must in this connection 
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even though proved to cease to exist, represent only intangible and 
non-essential forces. We may imagine that because of an intercur- 
rent infection mechanical conditions of the mucous membranes and of 
channels of dissemination are established that promote an extraordi- 
narily facile lodgment and insweep of secondarily invading bacteria: 
certain experiments on the effects of noxious gases suggest this prob- 
ability. But over and above and in addition to any mechanical 
effects that an intercurrent measles or influenza might theoretically 
establish, there is evidence that more deep seated changes that in- 
fluence other infections are brought about by such diseases. 

The effect that an attack of measles exerts on a well-defined con- 
dition like cutaneous hypersensitiveness to tuberculin is well recognized. 
A person with tuberculous infection, and known to react positively 
to the cutaneous application of tuberculin, almost invariably ex- 
periences during measles a diminution in reacting capacity that not 
infrequently may for a time reach the point of complete inhibition. 
Pirquet was of the opinion that this blunting of reactivity was more 
or less characteristic of measles and was not to be met with so pro- 
minently in any other disease such as scarlet fever or pneumonia. Others 
have been of the opinion that any febrile condition worked toward 
a diminution of cutaneous hypersensitiveness and this is probably 
nearer the truth, although as yet we lack the systematic studies that 
would justify us in making such an assertion. However, an acute 
exacerbation of tuberculosis in a patient, who has been previously 
recognized as a reactor, has often been noticed to bring about a di- 
minution of reacting capacity. In the current number of this pe- 
riodical there appears a contribution from Bloomfield and Mateer (6) 
in which the authors show that influenza operates toward complete 
abeyance of the cutaneous reaction that is an indication of tuber- 
culous infection. And all such information points to the fact that 
an acute infection or the fever that is a consequence thereof brings 
about more fundamental changes as regards resistance to infection 
than the mere mechanical alteration of possible portals of entry of 
secondary invaders. One or the other does undoubtedly change a 
reaction capacity of the body (tissue hypersensitiveness) which there 
is more than a little evidence to believe plays some part in specific 
resistance to infection (2), (7), (8). And the inference is strong that 
the proper study of protein hypersensitiveness and intoxication in 
their relations to infection might furnish information about specific and 


q 
a} 
of 


PROTEIN INTOXICATION AND TUBERCULOUS INFECTION 157 


concrete factors that influence an infection;—information of a kind 
that is to-day practically non-existent. 

If the point be made that the blunting of reactivity is due not to 
any particularly direct effect of the acute infection but to an action 
of the fever itself, and that fever, from whatever cause, will bring 
about the same result, we would call to mind that the most advanced 
opinion of to-day looks upon fever as a manifestation of protein in- 
toxication; and that therefore the pivotal principle of our inquiry 
remains unchanged. And even though it may be true that many 
acute infections alter skin hypersensitiveness to tuberculin, there is 
hardly less doubt that the effect of measles is unusually striking and 
constant: observers would not universally settle upon measles as the 
alterer par excellence of hypersensitiveness, if the same effects of all 
other infections were as marked and as constant as those of measles. 
For some reason or other measles seems to exhibit an unusual influence 
on protein hypersensitiveness in general. We are indebted to Dr. 
K. D. Blackfan, Resident Pediatrician of the Johns Hopkins Hospital, 
for the observation that during an attack of measles in a child the 
symptoms of chronic eczema and asthma of six years’ standing dis- 
appeared, not to recur until several weeks after the child’s recovery 
from the measles. All these considerations contribute to the plausi- 
bility of the idea that at bottom the fluctuations of resistance to in- 
fections have some relationship to the variations of reaction that de- 
pend upon protein hypersensitiveness and intoxication. 

Reasoning, such as is set down above, has led us to proceed further 
in a controlled investigation of how far protein hypersensitiveness 
and intoxication influence tuberculous infection. It may be useful 
to the reader, if, before reporting the purpose and results of the. pres- 
ent study, we summarize briefly the work that has already been 
published: 


1. Reported by Krause, 1911 (1). The author prepared his animals 
(guinea pigs) for infection by intensive sensitization without intoxication. He 
sensitized three different sets with tuberculo-protein by repeated injections 
at intervals of 2, 4 and 7 days respectively, while one set received only 1 sen- 
sitizing treatment. . Upon inoculation with virulent tubercle bacilli none 
of the animals of these four series exhibited any alteration of resistance to 
infection when compared to what occurred in normal controls. At the same 
time as the above several animals were inoculated while they were suffering 
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from protein intoxication (anaphylactic shock). Such animals apparently 
developed more advanced tuberculosis than the controls or those that had 
been merely sensitized without being intoxicated. The author concluded 
that “sensitization of non-tuberculous guinea pigs with tuberculo-protein 
does not alter their resistance to experimental tuberculous infection,’”’ but 
that “resistance to infection is markedly lowered during the period that a 
sensitized animal is suffering from symptoms of anaphylactic shock.”’ 

2. Reported by Austrian, 1913 (4). Guinea pigs, sensitized by a single injec- 
tion of tuberculo-protein before infection, apparently offered less resistance 
to infection than normal controls when the infecting dose was comparatively 
large. Infected with small doses the result was the same in animals that 
had had a single preliminary sensitizing treatment of tuberéulo-protein. Ani- 
mals infected during the period of symptoms of intoxication (anaphylactic 
shock) exhibited a marked diminution of resistance, which, in the author’s 
opinion was not specific, “for while in this condition (that is, anaphylactic 
shock to tuberculo-protein) several other guinea pigs succumbed to doses of 
virulent typhoid bacilli which were not lethal to untreated non-sensitized 
control animals.’”’ The author concludes that “hypersensitiveness pro- 
duced in guinea pigs and in rabbits by sensitization with a protein obtained 
from the bacillus tuberculosis, human type, . . . exerts a baneful or 
a neutral influence on a subsequent tuberculous infection. Whether or not 
a similarly produced condition of hypersensitiveness would influence dif- 
ferently the course of infection with a very few organisms cannot be stated.”’ 

3. Reported by Krause, 1916.(3). The purpose of the author was that by 
varying the time relations of protein intoxication in relation to infection he 
might bring about in the animal (guinea pig) a set of conditions that would 
allow what was under ordinary circumstances a comparatively avirulent and 
non-invasive strain of tubercle bacillus, the R 1, (see THE AMERICAN 
REVIEW Or TuBERCULOSIS, 1919, iii, 1) to give rise to progressive 
disease. Animals first sensitized with tuberculo-protein and then subjected 
to anaphylactic shock and immediately thereafter infected with R 1, exhibited 
certain differences in extent of tuberculous infection as compared with con- 
trols, yet their resistance was not reduced “to such an extent that the par- 
asitism of the particular microdrganism concerned was markedly increased, 
although there were suggestions that the extent of the disease was probably 
increased.’’ Some animals were first sensitized with tuberculo-protein, then 
infected, and after infection they were intoxicated, yet it appeared that with 
infection once established “a single attack of anaphylaxis does not bring 
about an extension of the disease.’”’ Comparable results attended the effort 
to enhance the pathogenic effect of a saprophytic acid-fast microdrganism 
(the Mist Bacillus of Moeller) by measures that aimed to reduce the resistance 
of the animal. The author suggests that “if, after infection was once 
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established, an animal could be kept in a more or less continually intoxicated 
condition (that is, anaphylactic intoxication) perhaps the result would be 
different.” 


It would appear from a careful perusal of all the work that has been 
summarized above, that the effect of mere sensitization before infec- 
tion was questionable on infection that subsequently took place, al- 
though Austrian’s findings suggested that the amount of the infecting 
dose might be a determining factor; that the effect of protein intoxica- 
tion on an already established infection was also questionable; while 
infection taking place in an animal at the time that protein intoxica- 
tion was unfolding itself met with a diminished capacity on the part 
of the host to resist the infecting microdrganism. 

Experiments such as the above by no means exhausted the pos- 
sibilities of the relations that the animal body may experience in re- 
lation to absorbable protein and to imminent or already established 
infection; and to gain a further insight into the matter we performed 
the following experiments. 


EXPERIMENT 1 


The purpose of this experiment was to prepare the animals for tuber- 
culous infection by intensive, prolonged and continuous treatment 
with (a) a homologous protein and (b) a heterologous protein. For 
the former antigen, a water extract of dried, pulverized tubercle 
bacilli was used; for the latter, unchanged egg white. The experi- 
ment included three sets of guinea pigs as follows: 

1. Lot A, originally normal guinea pigs, nos. 1 to 7, each of which 
received almost daily (5 to 6 times a week) intraperitoneal injections 
of increasing doses of water extract between October 10 and February 
7. These repeated individual injections increased from an initial 
dose of 0.5 cc. to a final maximum of 3 cc. which during the last 
eight weeks was the daily amount. The total number of injections 
per animal was 85, over a period of about four months; the total 
amount of water extract, 203 cc. 

2. Lot B, originally normal guinea pigs, nos. 18 to 22, each of which 
received repeated intraperitoneal injections of egg white between 
November 2 and February 7. The initial amounts were 0.5 cc. 
per animal; those during the last four weeks were 2 cc. each. The 
total number of injections per animal was 70 over a period of a 
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little more than three months; the total amount of egg white was 
120 cc. 

3. Lot C, nos. 43 to 50. This series was made up of normal, un- 
treated controls. 

Infection. On February 8 all animals of lots A, B, and C were in- 
oculated subcutaneously in the right groin, each with one drop of a 
suspension of virulent tubercle bacilli, strain H 37, which.under the 
microscope contained an average of one bacillus to every four or five 
oil immersion fields. 

Results. On April 9, sixty days after infection all animals of lots 
A, B and C were killed and carefully examined at autopsy. The 
notes made at section are as follows: 

The animals of lot A, those originally receiving water extract, a 
homologous protein, show fairly extensive disease, although there is 
no visceral involvement except in the spleens. If one compares the 
individuals of lot A with those of lot B, one finds that the general pic- 
ture of involvement in the egg-white treated pigs (lot B) is more ad- 
vanced than that in the tuberculo-protein treated animals. With prac- 
tically no exception the spleens of the former show more disease. 
A most notable difference is the extreme involvement of the tracheo- 
bronchial lymph nodes of the egg white animals, while nos. 19 and 21 
(egg white) also show a certain amount of involvement of the struc- 
tures of the left groin that is not to be seen in any member of lotA. If 
now we compare both sets of animals with lot C, the originally untreated 
controls, we find that while one or two of the controls, no. 50 especially, 
show involvement that would be difficult to differentiate from what 
obtains in the other two sets, it is quite evident that in general the 
controls tend to show somewhat less involvement than the animals 
of lots A and B. In the controls the local reactions in the groin at the 
point of inoculation are as a general thing slighter while the iliac node 
reaction is noticeably less. The comparative mildness of the local 
lymph node reaction is rather marked. 

All in all, tt would seem that the controls have shown a definite ten- 
dency to resist infection as compared with the protein treated animals. 
We may conclude that the evidence though far from decisive points to the 
probability that frequent injections of protein over a long period of time 
render an animal abnormally susceptible to tuberculous infection. 
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EXPERIMENT 2 


Under ordinary circumstances we assume that tuberculosis becomes 
manifest in human beings as the result of the concomitant effects of 
any one or several intercurrent factors on tubercle that was already 
present in the body before these made their appearance. In an ef- 
fort to approximate such a combination of factors we performed the 
following experiment, the plan of which was to infect normal guinea 
pigs first and, after infection was once established, to bring about some 
influence upon it by the repeated parenteric application of a protein. 
For infection we used a strain of tubercle bacilli of low virulence, the 
R 1, believing that if by subsequent protein treatment resistance were 
reduced to an appreciable extent the infection would progress beyond 
what was generally noted in controls and that thus our results would 
be more easily susceptible of interpretation than if a virulent and 
rapidly advancing microérganism were used. For protein applica- 
tion after infection we employed a heterologous protein (egg-white) 
for it is at once evident that the use of a tuberculo-protein would have 
been confusing because of the focal effects that homologous proteins 
produce on tubercle. The experiment proceeded as follows: 

On October 12, ten guinea pigs, nos. 8 to 17, were inoculated sub- 
cutaneously in the right groin, each with 0.25 cc. of a 
heavy emulsion of tubercle bacilli, R 1. These were divided into 
two lots, of which lot 1, nos. 8 to 12, were to be intensively treated 
with repeated injections of egg white, while lot 2, nos. 12 to 17, were 
to serve as controls in which the infection was to be allowed to develop 
without further interference. 

On November 19, thirty-eight days after infection, the members 
of lot 1 were for the first time injected intraperitoneally, each with 
0.5 cc. of egg white. From this time on the injections of egg white 
were repeated five or six times weekly and were gradually increased in 
amount until they reached a-daily maximum of 2 cc. The injections 
ceased on February 9, by which time each animal had received 58 
injections and a total of 85 cc. of egg white. 

On February 16, one week after the cessation of egg white injec- 
tions and 117 days after infection, both lots were killed and autopsied. 
There was practically no difference between the treated animals and the 
controls. The animals that had received egg white exhibited charac- 
teristic R 1 infection that appeared to be limited to the inguinal and 
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tliac lymph nodes. The controls showed the same limited infection. There 
was nothing to indicate that the repeated application of a protein after 
snfection influenced the process one way or the other. 


EXPERIMENT 3 


In 1913 Longcope (9) reported that repeated non-lethal anaphylactic 
shock produced permanent tissue damage in guinea pigs and rabbits. 
Sensitizing his animals with horse serum or egg white and then in- 
toxicating them at varied intervals,—from 2 to 3, 5 to 7, and 14 to 
21 days after sensitization,—he carried through a relatively long time 
a number of animals that had suffered several attacks of acute an- 
aphylaxis: and in such animals he discovered a chronic nephritis, 
which he interpreted as being due to protein intoxication. He usually 
began his intoxicating injections from twenty to twenty-five days 
after sensitization. These apparently plain effects of repeated pro- 
tein intoxication indicated that the manifestations of non-lethal an- 
aphylactic shock may be something more serious and permanent than 
its more familar transitory symptoms that have been so frequently 
described. And it was but a step to assume that if we followed out 
Longcope’s method of protein application we might be able to demon- 
strate that it had an appreciable influence on tuberculous infection. 
We therefore performed the following experiment: 

Sensitization. On January 24, twenty guinea pigs, nos. 23 to 42, 
were given an initial intraperitoneal injection of 0.5 cc. of egg 
white. 

Infection. Two days later, on January 26, all animals were in- 
oculated subcutaneously in the right groin, each with 0.25 cc. 
of a heavy emulsion of the relatively avirulent tubercle ba- 
cillus, R 1. The animals were then divided into two lots: lot 1, nos. 
23 to 32, which were put aside to serve as controls and received no 
further treatment; and lot 2, nos. 33 to 42, which were used for pur- 
poses of protein intoxication. 

Intoxication. From twenty to twenty-two days after the initial 
sensitizing injection, some of the animals of lot 2 received intra- 
peritoneal injections of 3 cc. of egg white, while the others were 
given 1 cc. The animals that received 3 cc. exhibited more severe 
symptoms than the others and one of them died of acute ana- 
phylaxis. From this time on until April 1 the individuals of lot 2 
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received intoxicating doses of egg white at intervals of from four 
to ten days and with amounts of from 1 to 3.5 cc. After the third 
injection all animals became refractory and no longer manifested 
anaphylactic symptoms, even though the individual dose was greatly 
increased. 

Result. On April 12, seventy-five days after infection, all animals 
of both lots were killed and examined. The differences of lesion be- 
tween the members of the two series were not striking enough to con- 
clude that infection had proceeded more rapidly and more extensively 
in one than in the other. Both lots exhibited about the usual amount 
of R 1 involvement of the post-infection period under consideration, 
while in no animal was there any evidence of gross visceral lesion. 
Repeated protein tntoxication, therefore, following upon snfection with 
a comparatively avirulent tubercle bacillus, did not appreciably alier 
the animal’s resistance to this microorganism. 


SUBSIDIARY EXPERIMENTS ON CUTANEOUS HYPERSENSITIVENESS 


No one has ever to a certainty brought about skin hypersensitive- 
ness in an animal unless foci of tubercle were set up in the animal; 
that is, the introduction of bacillary products are apparently inca- 
pable of changing an animal’s normal reaction to tubercle bacilli and 
their soluble or insoluble products (tuberculins) unless the originally 
injected material contains dead or living bacilli—and the hypersen- 
sitiveness produced by dead bacilli is extremely faint and transitory. 
For further information on this interesting point we would refer the 
reader to a paper by Baldwin (10) in which the author records a number 
of very ingeniously devised attempts to produce cutaneous hyper- 
sensitiveness without at the same time infecting an animal, all of which 
failed. 

This is -a most interesting and mysterious circumstance; and its 
significance lies in the fact that while any protein product of tubercle 
bacilli, when used as an antigen, can elicit a cutaneous reaction ina 
tuberculous animal, no product of any kind when dissociated from 
intact bacilli has thus far been found that will put an animal in a con- 
dition of skin reactivity. No one has thus far been able to hazard 
even a plausible guess as to the reason for this paradox. 

In the course of the above experiments it occurred to us to test some 
of the animals with tuberculo-protein during their intensive treat- 
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ment. So far as we knew, no one had subjected guinea pigs to such 
prolonged and repeated application of tuberculin; and we could not 
let the opportunity pass of testing the frequently repeated assertion 
that there ts no cutaneous hypersensitiveness to tuberculin without tubercle. 

We accordingly made many skin (intradermic) tests at numerous 
intervals on the animals of lot A, experiment 1—those that received 
almost daily intraperitoneal injections of tuberculo-protein—before 
they were infected. In every instance the result was negative. Some- 
times we tested them during the course of tuberculo-protein applica- 
tion. At other times, having in mind that daily treatment might 
render them refactory, we ‘‘rested’”’ them from protein for a week; yet 
even in the latter cases we never obtained a reaction. 

On the other hand the infected animals that were being injected 
daily with protein never lost their positive reaction, once infection 
was established. Both during the protein injections and after a period 
of rest from them, we tested their skin and we were never able to ob- 
serve that any alteration had taken place in what might be called their 
normal reacting capacity at the time of testing. As an example we 
might cite the following experiment: 

On January 22, two months after already infected animals had 
received almost daily injections of egg white, all the animals of lot A, 
experiment 2, were given intradermic tests. These were positive 
in all the guinea pigs. The animals were then given no more protein 
for a week, when, on January 28, they were again tested intradermically. 
Again all reacted positively to a degree that did not in the least differ 
from what was observed on January 22. 


SUMMARY 


These experiments have approached only a few of the numerous 
angles that undoubtedly distinguish the relations of protein intoxica- 
tion to tuberculous infection. As the result of them and under the 
experimental conditions that we have set forth we would conclude: 

1. Continued and repeated daily injections of (homologous) tuber- 
culo-protein and (heterologous) eggwhite protein before experimental 
infection with tubercle bacilli probably render guinea pigs less resistant 
to tuberculous infection. 

2. The repeated injections of heterologous protein (egg white) ad- 
ministered to guinea pigs daily after tuberculous infection is established 
do not appreciably influence the course of the infection. 
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3. Repeated anaphylactic shock under the same conditions has no 
apparent influence on tuberculous infection that is already established. 

4. If no tubercle is present in the animal body (guinea pig) a most 
intensive and frequently repeated application of tuberculo-protein 
fails to put the animal in a state of cutaneous hypersensitiveness to 
tuberculin. 

5. If tubercle is present, then repeated applications of heterologous 
protein (egg white) to the animal do not have the slightest effect on 
the cutaneous hypersensitiveness that has been produced by the tuber- 
culous infection. 
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TABLE 1 


Summary of results of tuberculin skin-tests in epidemic influenza 


Total cases studied 
Cases giving positive reaction while fever was present 
Cases giving positive reaction after the febrile stage 


LENGTH OF TIME AFTER TEMPERATURE BECAME NORMAL 


BEFORE SKIN TEST BECAME POSITIVE NUMBER OF CASES 


days 


DISCUSSION 


While the literature on alterations of the skin test during acute infec- 
tious diseases is meagre, it is generally believed that measles stands out 
as the only instance in which a constant depression occurs. It is of in- 
terest, therefore, to find somewhat similar results in epidemic influenza. 
Beyond pointing out the fact it seems difficult to associate the phenom- 
enon in the two diseases, despite certain rather striking analogies which 
exist between them (4). It would seem wise, however, to re-study in 
detail the changes in skin sensitiveness in other acute febrile diseases, 
as similar conditions may perhaps be found to exist. 
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THE TREATMENT OF ACUTE LUNG ABSCESS BY 
ARTIFICIAL PNEUMOTHORAX 


A REPORT OF 3 CASES 


BENJAMIN GOLDBERG ann MAX BIESENTHAL 
From the Cook County Hospital, Chicago 


The treatment of acute lung abscess by medicinal agents, pulmonary 
inhalant antiseptics, posture and the like, carries with it so high a mor- 
tality, and at the best only an amelioration of symptoms with very few 
cured, that it might better be discarded for some surgical procedure. 
Walker (1) in 132 cases collected from the literature cites a medical 
mortality of 54 per cent, in contradistinction to a surgical mortality of 
approximately 25 per cent. The surgical procedure of choice has been 
thoracotomy, pneumotomy and drainage, in the acute type; and in 
those cases tending toward chronicity, as recommended by Lilienthal 
(2), thoracoplasty or pneumonectomy. . 

Artificial pneumothorax first employed by Forlanini in 1894, in the 
treatment of pulmonary tuberculosis, had been advised by several oper- 
ators, but there appears no mention in the literature as to its use in lung 
abscess until 1914, when Jakobaeus (3) reported 3 cases treated by this 
method. Lehman and Maes (4) at about the same time cite 1 case. 
Tewksbury (5), in 1917 in a preliminary discussion, quotes 2 cases, which 
are included in a report of 8 cases in February, 1918, of acute lung ab- 
scess similarly treated. Simon and Swezey (6) also report 1 case in this 
year. 

At the Cook County Hospital we recently treated 3 cases as above, 
which we herein report. 


Case 1. E. P., age twenty-one, colored, laborer. Admitted April 24, 1918. 
Complains of pain in the right side of the chest and cough. Patient states he 
was well until ten days ago, when he commenced coughing. Despite this he 
kept at his work in a restaurant until last night, when he became so ill that 
he found it necessary to come to the hospital. Pain in right side of chest, of 
‘a dull aching character, aggravated by coughing or taking a very deep breath. 
Relieved when he lies on that side. Cough for past ten days: is productive at 
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present, sputum being about three cups in amount daily, of a characteristic foul 
odor, with occasional tinges of blood. Loss of weight approximately 10 pounds 
in the past ten days. No history of previous illness or surgical operation. 
Physical examination is as follows: Over the right lung posteriorly between 
the third and sixth ribs and anteriorly between the third and fifth ribs is ai 
area of dulness. Tactile fremitus is increased over this area, and the breath- 
ing is of an amphoric quality with large moist bubbling rales. Temperature 
103°F. Pulse 120. Respiration 32. White blood cells, 13,800, with 72 per 
cent polymorphonuclears and 19 per cent small lymphocytes. Urine negative. 
Sputum of four-layer type: frothy; brown shaggy; clear brown or bloody; and 
a grayish deposit having a fetid odor and containing haematoidin crystals, 
elastic fibers, polymorphonuclears, staphylococci and pneumococci. 

X-ray, fluoroscopically, shows at the level of the right third interspace a 
cavity with dense walls containing a fluid level which shifts on change of posi- 
tion. Plates verify this. 

Diagnosis: Abscess of Right Middle Lobe. 

Artificial pneumothorax was performed as follows: 


INITIAL FILTERED FINAL 
READING AIR READING 


cm, cc. 

May 1, 1918 —5 — 8 1000 
May 2, 1918 —2+1 1000 
May 5, 1918 0-8 1000 
Temperature normal. No cough. No sputum. 


May 7, 1918 
May.10, 1918 
Patient up and around. 


May 13, 1918 600 
June 2, 1918 0-4 700 
June 17, 1918 —3+1 500 


Patient has been at work in ward for past three weeks as night man, with a 
weight gain of 12 pounds. Discharged, returning for observation. 

July 25, 1918. Roentgenograph shows lung almost completely expanded, 
with slight increase in pulmonary markings in previous abscess region. 

Case 2. A. C., widow, aged thirty. Housework, Admitted April 4, 1918. 
Complains of cough, expectoration and loss of weight. Patient states that for 
the past two months she has had a bad cold, coughing and expectorating al- 
most constantly. She has lost approximately 5 pounds in weight. Sputum 
has a sweetish taste and a characteristic foul odor present the past four weeks 
only. No history of recent illness or operative procedure. Physical examina- 
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TREATMENT OF ACUTE LUNG ABSCESS 


Fic. 1. Saow1nc Asscess CAVITY WITH FLuIp LEVEL IN R1GHT MIDDLE LoBE OF CASE 1 


Fic. 2. SHow1nc CoMPLETE COLLAPSE OF RiGHT LUNG oF CASE 1 
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Fic. 3. SHowinc ABscess CAVITY WITH FLUID LEVEL In LEFT Upper LOBE OF CASE 2 


Fic. 4. SHowrnGc COLLAPSE OF ABSCESS CAVITY OF CASE 2 
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tion is as follows: In the region of the Jeft upper lobe to a level of the third 
rib anteriorly the tactile fremitus is increased, and there is impaired resonance, 
cracked pot resonance and amphoric breathing with numerous small moist 
rales. Temperature fluctuation, 98.8° to 101.4° F. daily. Pulse 84 to 114. 
Respiration 24. White blood cells 12,400. Sputum is greenish grey to brown- 
ish with a foul odor. It shows haematoidin crystals, elastic fibers, polymor- 
phonuclear leucocytes, streptococci and pneumococci. 

X-ray, fluoroscopically, shows a cavity in the left upper lobe with a fluid 
level which shifts on change of position. Plate verifies this. 

Pneumothorax therapy used as in Case 1, with slight variations as to amount. 

The patient has returned to her home and her work without any signs or 
symptoms of lung abscess at present. 

Case 3. J. S., age forty-nine. Single. Laborer. Admitted March 4, 
1918. Complains of cough, loss of weight, anorexia, weakness, pain in right 
upper chest. About four months ago, following a drinking bout, patient de- 
veloped a bad cold, followed by a sharp pain in his right upper chest. Cough 
persisted and gradually became productive, sputum having a foul odor. Loss 
of weight approximating 30 pounds in past four months. Anorexia and weak- 
ness has been gradually increasing. Physical examination is as follows: 
Signs of a cavity in the right upper lobe, which roentgenologically is seen to 
have a fluid level. Sputum of pulmonary gangrenous type as above. White 
blood cells 14,600. Temperature 97.8 to 100.8°F. daily. 


Artificial pneumothorax was performed successfully and 7 refills were made. 
Patient left the hospital on April 11, 1918, and was not heard of for seven 
weeks, when he returned because of an arthritis of the left shoulder joint. 
His lungs symptomatically and by physical and roentgenologic examination 
were negative at that time, a complete reéxpansion having taken place. 


As to the value of this mode of treatment, we may say that of the 16 
cases in the literature, including the 3 here reported, 12 or 75 per cent 
have made a complete recovery, 2 or 12 per cent were reported improved 
early in the course of treatment, while 2 or 12 per cent were reported as 
dead. One of these latter developed a pyopneumothorax following rup- 
ture of the abscess, the other having been complicated by pregnancy, 
epilepsy and asthma. 

Two other patients which we attempted to treat in the above way 
were complicated by adhesions which did not permit of a collapse of the 
abscess cavity. Walker in his review states that 53 per cent from his 
series were so complicated. This percentage would, we consider, be 
much diminished if pneumothorax was performed at a very early period. 
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CONCLUSION 


From a comparison of the results obtained in the treatment of acute 
lung abscess, in addition to the simplicity of the procedure involved, 
artificial pneumothorax apparently should be the operation of choice. 
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THE TREATMENT OF TUBERCULOUS CERVICAL 
ADENITIS 


WILSON RUFFIN ABBOTT 
Spring field, Iinois 


The anatomical location and physiological function of the cervical 
lymph glands render them markedly susceptible both to infection and 
enlargement, and whether this enlargement be due to a temporary 
turgesence or the more serious microbic invasion, whether it be transient 
or truly hyperplastic, has led to an extended controversy and diversity 
of opinion in regard to treatment not exceeded by any other tuberculous 
lesion—this both in regard to diagnosis and treatment. 

Before proceeding further, it may be advisable to consider briefly some 
of the anatomical and physiological features of this system that are of 
clinical importance. 

The cervical glands are divided into a superficial and a deep group. 
The superficial receives afferent vessels from the occipital, parotid and 
subparotid, submaxillary and faucial, submental and retropharyngeal 
glands. 

The deep group receives afferent vessels from the mouth, nose, larynx 
and superficial glands. 

One should never lose sight of this latter fact, because oftentimes the 
enlargements appear to involve solely the superficial glands, whereas, 
in fact, the deep structures are usually involved also. 

George B. Wood has demonstrated by injection and dissection began 
all doubt the sources of the different lymph streams entering into the 
deep chain. He has found the first terminal to be either a small gland 
just below the tip of the mastoid process along the posterior border of 
the sternocleidomastoid muscle, or the tonsillar gland just below and be- 
hind the posterior belly of the digastric. 

A knowedge of the source of the afferent currents assumes impor- 
tance clinically in that it enables us to locate the site of infection; as, for 
instance, infection entering through the pharyngeal tonsils, which are 
situated below the body of the sphenoid bone and lying between the 
posterior pharyngeal wall and the spinal column, and receive lymph from 
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the posterior nasal fossa, the vault of the pharynx and surrounding tissues. 
Their efferent vessels enter the retropharyngeal space, pass downwards 
and outwards between the inserton of the rectus capitus anticus major 
muscle and the cervical vertebrae, then through the sheaths of the great 
vessels to the posterior border of the sternocleidomastoid. Here they turn 
sharply and directly outwards into a gland situated just below the tip 
of the mastoid process. From this it is evident that infections from this 
tonsillar area will be first manifested in the enlargement of the gland 
just mentioned. 

The efferent from the faucial tonsil having penetrated the connecting 
tissue continues on its course through the aponeurosis and superior con- 
strictor to a gland placed just beneath the anterior border of the sterno- 
mastoid. From here the stream passes into the internal jugular group. 
Wood contradicts the statement commonly current that the stream 
passes into the posterior group of the submaxillary system and states 
further that the idea is not only erroneous, but misleading. 

The submaxillary glands receive afferents from the gingival, dental, 
glossal and mental areas. From this we may deduce that infections 
having theirsite in the gums, teeth, tongue and chin, and, perhaps thyroid 
areas, will lead to a primary enlargement of the group lying along the 
rami of the jaw. 

Of course, there is more or Jess free anastomosis between all of these 
glands; hence, all may be infected. The important point is to learn, if 
possible, which one was first to become enlarged. Wood states as a point 
of differentiation between the superficial and deep group: (1) that the lat- 
ter may be pushed back under the muscle whereas the superficial cannot 
be; (2) that the tonsillar gland is placed anterior to the jugular and when 
enlarged is displaced outwards and forwards; and (3) that the submaxil- 
lary gland lies close to the rami of the jaw and cannot be pushed back- 
wards and only slightly downwards. 

An active experience of some twelve years in one of the largest tu- 
berculosis clinics in the middle west, in which there passed under my di- 
rect observation or care several thousands of these cases, has given me 
opportunity for careful study and reflection out of which has developed 
some very definite ideas and convictions in regard to treatment and its 
indications. 

It is quite within the memory of many of us when “glands” were con- 
sidered evidence of the scrofulous diathesis and the best teachings of 
the professon dictated the hot poultice to the end that suppuration 
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might be hastened to a spontaneous rupture or a condition that would 
justify incision.’ This latter treatment, however, was considered radi- 
cal and one might have to defend his action against challenge. Of 
course, the cosmetic effects were invariably bad. Discharging sinuses 
continued for months and even years, but they did heal, sometimes, 
and that they healed at all justified the procedure. 

Later, with the development of improved surgical technique, exten- 
sive radical dissections came into vogue and were exploited by surgeons 
as the only rational treatment, and the one holding out the greatest 
probability of cure. The surgeon cut long. He cut wide and he cut 
deep. The wound healed. He recorded a cure and the patient returned 
home believing. 

A year or two later, the patient unexpectedly appeared in your office 
and asked why the lumps came back. He also emphasized what he had 
utterly failed to mention before,—that he had consented to the operation 
only because you had urged it, and that he had submitted rather than 
agreed; that he knew it would do no good, and that it had been under- 
taken against his better judgment and that of his friends. 

Then, as now, it was the family physician who stood the close range 
fire. Continuous attacks will, in time, wear down the bravest resist- 
ance. Soit came to pass that the family physician, wearied to the point 
of desperation in his repeated efforts to defend and explain the failures 
of his surgical friends, cast about for homelier, more conservative and less 
spectacular lines of treatment, and in doing so, lost much of his faith in 
the radical and complete dissections which formerly he had so warmly 
championed. The roentgen ray, heliotherapy, the leucodescent light, 
aspiration of the softened mass, tuberculin, the iodides, each and all 
had their turn, their successes and failures, and each has proved its worth. 

There is, in my mind, no doubt that many of the failures have been due 
to lack of knowledge concerning the etiological factors, whereas success 
has been, and is due, to a positive knowledge of these factors. For in- 
stance, an enlarged gland due to a tuberculous infection will surely be 
aggravated by potassium iodide, just as surely as that due to a strepto- 
thricotic infection will be benefited. One should always bear in mind 
the possibility, indeed probability, of a symbiotic infection in which case 
the cure of one may be at the expense of activating the other. 

I have emphasized streptothricotic and tuberculous infections. Of 
course they but serve as types. The point I want to make is that no 
one line of treatment will serve for all cases, and one must avoid riding 
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To assert that all enlarged glands should be subjected to operative 
interference or that they should always be treated palliatively, allowed 
if needs be to suppurate and then aspirated, are equally wrong. 

I believe, however, that we are all agreed that since operative inter- . 
ference brings us into the field of major surgery, it should be entered 
into only upon the most definite and imperative indications. 

One, then, may very properly ask, what are the indications and con- 
traindications of the surgical treatment of cervical adenitis? This can 
only be answered by considering the subject of treatment as a whole. 

Medical treatment. The portals of entry of the microbic organisms 
into the cervical glands, excluding regional cutaneous infection, are the 
aural, oral and nasal cavities; hence, our first endeavors should be di- 
rected towards locating and correcting any pathological lesions con- 
tained therein. Teeth should be put in good condition and the routine 
and careful use of the tooth brush insisted upon. Hypertrophied tonsils 
and adenoids should be removed, and all discharges and infections of 
the nose and ear properly treated. Fresh air, out-door sleeping, suit- 
able clothing, abundance of properly balanced food and general tonic 
treatment, to build up the resistance should not only be insisted upon, 
but thoroughly supervised in detail. The time-honored syrup of iodide 
of iron may be tried, also a solution of potassium iodide, if the indications 
warrant it. I must confess, however, to a growing antipathy towards 
the use of this remedy, and I wish to declaim unqualifiedly against its 
use in all cases of tuberculous adenopathy. I believe it is the potassium 
that does the harm, for I have never seen any untoward effects from the 
exhibition of free iodine. On the other hand, potassium iodide is of 
pronounced benefit in streptococcus and staphylococcus, streptothrix 
and leptothrix, and allied infections of more or less definite etiological 
importance. 

Tuberculin. But above all other remedies in true tuberculous infec- 
tions, aside from those cases in which surgical intererence is definitely 
indicated, I give first place unquestionably to tuberculin. Time and 
again I have been consulted by patients seeking to avoid operation, who 
have patiently plodded the long road of palliative treatment, who have 
become discouraged and were about to turn to the scalpel as their only 
hope; and I have seen them restored to a perfectly normal condition of 
health and strength—sans glands, sans symptoms, sans scars—all due 
seemingly to the intelligent use of tuberculin. 
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The theoretical objection, so often advanced in the early days of tu- 
berculin therapy, was based upon a misunderstanding of the rationale 
of its action. There is abundant testimony in support of the statement 
that tuberculin increases the formation of fibrous tissue, not only of the 
capsule, but also of the glandular trabeculae, and that this hyperplasia 
is associated with deposits of mineral salts. Progression towards sup- 
puration ‘is thereby arrested and eventually contraction of the fibrous 
tissues causes a general regression in glandular volume. 

Surgical treatment. As we have already pointed out, the invasion of 
the cervical lymph glands is through the aural, oral or nasal cavities. 
It follows from this, that the first glands to become infected are those of 
the upper triangle, the base of which is formed by a line continuous pos- 
teriorly and two fingers’ breadth below the angle of the mandible. They 
lie under the sternomastoid muscle and close to the process and parotid 
gland. They are easily palpable and should always be palpated. The 
outermost one, that nearest the base of the triangle, defined, its size, 
contour and resistance carefully noted, any tendency to enlargement, 
softening or tenderness should be followed by clean, thorough dissec- 
tion, avoiding rupture of the capsules. If this rule is followed, I can say 
unqualifiedly with Dowd, “‘It is hard to think of another form of surgical 
operation which gives better results.’”’ To await softening of the gland, 
for rupture or aspiration or incision, is pernicious. For when the exten- 
sion has not progressed beyond the base of the triangle, and when the 
dissection has been clean—by this I mean the capsules have not been 
ruptured—and when all enlarged glands have been removed, I have yet 
to see a single recurrence. If, however, one waits until the glands have 
broken down, ruptured their capsules and matted together, the deeper 
lymphatics will have become involved, and the boundaries of the triangle 
will have been passed. Then, surgical interference in my experience, 
offers worse than a hopeless prognosis. 

We are all agreed that tuberculosis is a lymphatic infection of early 
childhood and that only when this has become considerable and when the 
lymph glands are overwhelmingly invaded do constitutional symptoms 
of infection become manifest. In the light of our present knowledge, it 
would seem that the logical deductions to be drawn are: 

1. That cure by removal of the infected glands is only possible when 
the invasion is limited to the triangular area. 

2. That early operation may be the means of preventing extension of 
the infection into the deeper lymphatics and a later manifestation as 
pulmonary tuberculosis. 
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3. That the extension from gland to gland or the gland’s progressive 
enlargement indicates an increasing infection. 

4. That one cannot hope to remove surgically all infected glands after 
they have invaded the deep lymphatic system. 

5. That surgical interference should not be undertaken until invasion 
of the deeper glandular structures has been eliminated by a thorough 
physical examination of the neck and chest and as evidenced by the ab- 
sence of (a) palpable glands beyond the triangle, (b) palpable glands in 
the axilla, (c) mediastinal dulness, (d) brassy cough, (e) Smith’s sign, 
(f) D’Espines sign, (g) bruit over the supra and infraclavicular regions. 
This is a sign which I have come to consider pathognomonic. It is char- 
acterized by quickly reaching the peak of its crescendo at the height of 
the systolic wave, then dropping away sharply, and is most frequently 
followed by a pause. It may be elicited, when not otherwise apparent, 
by placing the bell of the stethoscope firmly against the integument 
while the patient takes a full inspiration. This forces the gland against 
the wall of the vessel, producing the characteristic sound. There is 
little probability of the skilful clinician confusing this with the bruit of 
other organic lesions though it may be well to emphasize that possibility. 

The value of this sign is, that it appears earlier than that of Smith or 
D’Espines and before evidence of mediastinal adenopothy can be demon- 
strated. It is of value in the adult as well as in early childhood. 

6. Best results will be obtained in children under ten years of age, 

7. Many cases are cured or arrested by medical or physical therapy. 

A final word on the treatment of the soft, -fluctuating, pus-filled, 
broken down glands. Aspirate, draw off all fluid, using a suction pump 
attached to a soft rubber catheter, dry the walls, then pack with a 
powder blown in by means of a glass tube. Upon evidence of moisture 
accumulating, wash out, dry and repack as before. The formula for 
the powder is: Powdered cinnamon, 1 part; powdered benzoin, 3 parts; 
corn starch, 10 parts. When it is not possible to fill the cavity by in- 
sufflation, the powder may be mixed with a little water and injected by 
means of a pipette or syringe. 

And perhaps most important of all—remember to administer hyper- 
domatically tuberculin, beginning with 1—10,000 mgm. and gradually 
increased to tolerance at intervals of about five days. It is well to men- 
tion that the method of administration may not be a matter of indiffer- 
ence. Many clinicians prefer to inject directly into the corium above 
the enlarged gland, their idea being to tap its afferent lymph stream. 
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Others scarify in the same region and inoculate with O. T., using the von 
Pirquet technique. We cannot question that benefit has followed these 
procedures. I have seen cases seemingly indifferent to the administra- 
tion in the arm undergo gradual regression upon adopting this plan. 
And certainly no cases should be surrendered as* hopeless until this 
method has been thoroughly tried. 
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Hemiplegia Due to a Localized Focus 
of Tuberculous Meningitis.—T. Legry 
(Bulletin de ? Academie de médicine, May 21 
1918) notes that in tuberculous meningitis 
in adults the lesions are apt to involve cir- 
cumscribed portions of the cortex, the symp- 
toms correspondingly resembling those of 
focal changes. He reports the case of a 
woman of thirty-one years admitted to a 
hospital after having for two months experi- 
enced lassitude and for a week, at intervals, 
tingling, beginning in the distal portions of 
the left hand and foot and extending to the 
entire left half of the body. Examination 
showed an exaggerated knee jerk and a posi- 
tive Babinski on the left, with diminished 
sensation and motor power on that side, the 
leg dragging during locomotion. Move- 
ments of the left arm were also limited. The 
temperature was normal. A diagnosis of 
specific hemiplegia was made and biniodide 
injections instituted. In the succeeding 
days the motor power diminished further, 
but there was no vomiting, neck rigidity, 
nor Kernig sign. Ten days after admission 
the temperature rose to 39°C. and paresis of 
the right leg appeared. Lumbar puncture 
revealed marked hypertension, pronounced 
lymphocytosis, and tubercle bacilli. The 
meningitic syndrome became complete only 
four days later, and after a like period the 
patient succumbed. The autopsy showed a 
few small tuberculous lesions in the lung 
apices. On the upper border of the right 
cerebral hemisphere was found a thick, 
granulomatous area slightly smaller than a 
silver half dollar. A few grayish patches 
representing incipient tuberculous granula- 
tions were noticed in other portions of the 
pia mater.— Hemiplegie par plaque de mén- 
ingite tuberculeuse, M. T. Legry, Bull. de 
l’Acad. d. Med , May 21, 1918, No. 20, 393. 


Tuberculous Pelvic Peritonitis in 
Young Men.—Duvergey has encountered 
several cases of chronic partial occlusion of 
the bowel in soldiers, with enlargement of 
the abdomen, febrile periods and loss of 
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flesh. Ordinary palpation of the abdomen 
gives negative findings: Palpation through 
the rectum reveals an ericysted accumulation 
of fluid and false membranes filling the small 
pelvis more or less completely. The com- 
pression from the ascitic fluid interferes with 
bowel and bladder functioning. He cleared 
out the pelvis through a subumbilical lapa- 
rotomy, leaving a drain for five or six days. 
The seven men thus treated seem to be cured 
completely; the interval since has been two 
years insome. He warns not to attempt to 
operate through the rectum on the tumefac- 
tion palpated there—the peritonitis should 
be given the benefit of the laparotomy. 
This pelviperitonitis is an essentially local 
and surgical form of tuberculosis.—La pelvi- 
peritonite tuberculeuse chez Vhomme, I. 
Duvergey, Paris Méd., August 10, 1918, 
vitt, No. 32, 117. 


Genital Tuberculosis in the Male.— 
The opinion of the majority of investigators 
is that tuberculosis of the male genitals is 
primary in the epididymis, spreading later 
to the vesicle and prostate. We should 
search for conclusve evidence on this ques- 
tion in the histologic examination of tissue 
investigated or removed from the living pa- 
tient, rather than from postmortems. 
Seven cases seen during the past two years 
in the Peter Bent Brigham Hospital, and 
treated by complete removal of the whole 
of either one or both seminal tracts are re- 
ported. In no case were the structures cen- 
tral to the epididymis found free from tuber- 
culosis. May it not be that many of the 
bad results after the removal of the epididy- 
mis are due solely to a misconception of the 
mode of invasion? Pathologic and clinical 
evidence in the past have not been sufficient 
to give us any sure knowledge on this sub- 
ject, and the cases here published give evi- 
dence at least consistent with the view that 
tuberculosis occurs first in the prostate or 
vesicle. Removal of the entire seminal 
tracts on one or both sides gives at least as 
good results as those from epididymectomy 
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alone, and probably much better.—The 
Treatment of Genital Tuberculosis in the 
Male, W. C. Quinby, J. Am. M. Ass., No- 
vember 30, 1918, lxxt, No. 22, 1790. 


Genital Tuberculosis.—In the case de- 
scribed the diagnosis of gonorrheal salpingo- 
ovaritis seemed plausible at first, but the 
insidious onset, the youth of the patient, and 
the absence of any history of abortions or 
gonorrhea suggested the possibility of tu- 
berculosis. With tuberculous salpingitis 
there are none of the attacks of violent pain 
common with ordinary inflammatory proc- 
esses in the adnexa. . Granulations or other 
signs of tuberculosis on the uterine cervix 
or scrapings from the uterus may suggest 
the true nature of the trouble. Tuberculo- 
sis should always be suspected when a virgin 
develops bilateral ovary and tube disease, 
especially when menstruation has been 
scanty and the genital organs seem to be 
backward in their development. In the 
case described there had been vague symp- 
toms from the internal genitals for over five 
years, sacrolumbar pains and pains in the 
lower bowel, leucorrhea and occasionally 
frequent and somewhat painful micturition, 
but limpid urine and never high fever. 
The adnexa were enlarged and adherent to 
uterus, intestines and pelvic walls. On one 
side the mass felt the size of a mandarin 
orange. The uterine cervix seemed to be 
normal except for a small erosion and the 
greenish yellowish dense secretion. Pan- 
hysterectomy by subtotal amputation of the 
uterus was followed by smooth recovery.— 
Considerazioni diagnosticke sopra un caso di 
tubercolosi-genitale, F. R. Varaldo, Gaz. d. 
- ed. Clin., May 9, 1918, xxxix, No. 37, 
365. 


Tuberculosis of Vulva.—Combeléran 
reports a case of tuberculosis of the vulva 
in a child one year old whose mother had 
pulmonary tuberculosis. The child was 
otherwise in good health. The tuberculous 
lesion, which took the form of an ulceration 
of the right labium minus and fourchette, 
was preceded by swelling and discharge of 
pus from the right inguinal glands. At this 
time the child developed a cough and the 
sputum showed the presence of tubercle 
bacilli, After reviewing the literature the 
author mentions two sources of infection: 
primary, through direct inoculation and 
secondary, by invasion through the blood 
stream, lymphatics and continuity of tissue. 
The anatomical types are the ulcerating or 
ulcero-gummatous, the lupic and the hyper- 
trophic without ulceration. The diagnosis is 
sometimes difficult, necessitating histologi- 
cal examination. The differential diagnosis 
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should exclude ulcers due to acne, boils, 
suppurating folliculitis, and ulcerative follic- 
ulitis due to lues. These lesions never ex- 
tend to the surrounding structures. Ulcus 
molle may resemble tuberculous ulcer more 
than the syphilitic chancre, but the pain in 
ulcus molle is more marked than in tubercu- 
losis, its evolution more rapid, and the glands 
suppurate much earlier. Other lesions to 
be differentiated are: herpetic ulcers, ter- 
tiary syphilitic lesions, cancer, leucoplasia, 
kraurosis vulve, and the ulcerations and 
hypertrophies induced by lymphatic stasis. 
When the lesion is secondary to advanced 
visceral tuberculosis the local treatment is 
limited to mild caustics, such as lactic acid 
or tincture of iodine. Where there are no 
other serious lesions and the patient is in 
fairly good health, the vulval lesion should 
be completely removed by excision including 
the affected glands. Primary union may 
be expected in cases where suturing is done 
properly. Where removal is not feasible, the 
curette and thermocautery may be employed 
with success.— Tuberculosis of the Vulva, C. 
Combeléran, Internat. Clinics, ii, 28th Series, 
1918, 158. 


Pulmonary Tuberculosis and Preg- 
nancy.—The author has studied 214 pa- 
tients of his own, 59 from tuberculosis hos- 
pitals, 60 from sanatoria, and 95 from lying- 
in institutions, while an additional 85 cases 
were gathered from the literature. The 
first point of inquiry was as to the period of 
pregnancy at which phthisis appeared or 
became aggravated. More than half the 
patients named the first three months, 20 
per cent the second three months, 16 per 
cent the third, and only 4 per cent specified 
the puerperium itself. When the disease 
appeared in the first half of pregnancy, its 
course was distinctly favorable, as shown 
by decline of temperature, decrease of chest 
symptoms, but mostly by pronounced in- 
crease in weight. This improvement was 
most noticeable in hospital and sanatorium, 
and occurred in all stages of the disease. 
Puerperal phthisis, on the other hand, be- 
haved altogether differently; 60 per cent of 
the subjects got worse, and nearly a third 
of them died. The author thus concludes 
there are three different phases of tubercu- 
losis in pregnancy. In the first half a criti- 
cal period with increased vulnerability, then 
a time of increased resistance in the second 
half, and finally, at the puerperium, a criti- 
cal period of grave import. The author 
attempts to explain these findings by con- 
necting them with variations of body tem- 
perature. Before menstruation the tem- 
perature fluctuates and is raised while it 
falls during and after the period. During 
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pregnancy the temperature is of pre-men- 
strual type for first three or four months and 
of post-menstrual for the latter half. At the 
puerperium it is first pre- and then post- 
menstrual. Referring to a previous work 
the author explains these temperature fluc- 
tuations as due to variations in albumin 
metabolism, which he found at its height in 
the first half of pregnancy and in the first 
week of the puerperium. Finally, the con- 
clusion as regards therapeusis is that con- 
servative treatment in a sanatorium is to be 
tried in all cases during pregnancy and after 
delivery, and that there is no general indi- 
cation for resorting to artificial abortion. 
For this last measure each case must be 
judged on individual grounds.—Pulmonary 
Tuberculosis and Pregnancy, Th. Begtrup- 
Hansen, Lancet, September 7, 1918, 334. 


Pregnaney and Tuberculosis.—Con- 
trary to some opinions the author believes 
that while sexual indulgence is probably 
greater in tuberculosis than in any other 
debilitating disease, it is much less than in 
well individuals, and, with the advance of 
the disease, impotency usually occurs. He 
agrees with the dictum that pregnancy 
should be prevented in the tuberculous 
woman, and that the unmarried tuberculous 
woman should abstain from marriage for at 
least two years after a complete arrest of 
the disease. If either the husband or wife. 
has tuberculosis they should not breed, be- 
cause of the possibility of a sickly child, and 
if the wife is the tuberculous subject she may 
suffer disaster as a result of her pregnancy, or, 
more likely, in the puerperium. If preg- 
nancy does take place we should not termi- 
nate it by abortion but do the best we can 
for the mother and child. At full term the 
woman should be delivered as quickly as 
possible consistent with good obstetric prac- 
tice, and under obstetric anesthesia. .Lacta- 
tion should not be permitted, and the breasts 
should be dried up as quickly as possible. 
It might be well to keep them bound during 
the late weeks of pregnancy. If outdoor 
and other treatment has been discontinued 
it should be resumed immediately after de- 
livery. The child should be taken from the 
mother as soon as born, for its own sake, and 
also to relieve the mother of its care and 
responsibility. 

The author opposes therapeutic abortion 
on the grounds that first pregnancies are 
well borne, that second pregnancies are also 
borne fairly well; that in mild cases of tuber- 
culosis abortion sometimes aggravates the 
condition, while in advanced cases it is of 
little if of any avail.—Pregnancy and Tuber- 
culosis, W. O. Wilkes, Tex. State J. Med., 
July, 1918. 
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Pulmonary Spirochetosis.—It is only 
comparatively recently that the mycoses 
have been differentiated and _ successful 
treatment applied. Before this the cases 
had been labeled syphilis or tuberculosis, 
and all treatment on this basis had been 
futile. Spirochetoses are now having this 
same experience. Many cases of supposed 
pulmonary tuberculosis are probably spiro- 
chetoses. A number of such have been 
encountered by the author at his observa- 
tion station. In one case the diagnosis 
had been “chronic bronchitis, probably 
tuberculous, with hemoptysis.” Spirochetes 
were found swarming in the sputum. No 
examination should be considered complete 
unless, along with the bacteriologic examina- 
tion, the sputum, urine and blood are exam- 
ined for spirochetes. They show up readily 
with methylen blue or phenolthionin. Iso- 
lation is imperative, as this spirochetosis is 
extremely contagious both by direct contact 
and by the dried sputum. The cuspidors 
should be kept half full of an antiseptic 
fluid, and the mouth should be rinsed with 
hydrogen perodixide or chloral.— Nécéssité 
identifier la spirochétose pulmonaire hém- 
morrhagique (pseudo*tuberculosis), F. Bar- 
bery, Bull. de lV Acad. de Méd., June 25, 1918, 
lxxix, No. 25, 461. . 


Sporotrichosis Resembling Tuberculo- 
sis.—The patient, aged 21, was a healthy, 
robust youth. “@h the right arm there were 
several lesions varying in size from a quarter 
dollar to larger than a 50-cent piece. The 
lesions were in various stages and the most 
recent had been present about ten weeks. 
For the, most part the lesions were covered 
with a dark yellow to blackish crust, which 
when removed left a superficial ulcer some- 
what smaller than the crust removed. The 
ulcers were sharply defined, irregular in out- 
line, with slightly undermined livid red walls. 
The bases presented several pale, elevated 
granulations and an occasional yellow mili- 
ary abscess was noted. On the inner sur- 
face of the right arm at the level of the junc- 
ture of the middle and upper thirds of the 
humerus was a thin, pigmented, movable 
scar representing the site of a former lesion. 
The lesions were surrounded by a pigmented 
zone and pan slightly, if at all, infiltrated. 
They did‘not follow anatomically nor with 
any definite sequence the course of the lym- 
phatics, nor wtre the lymph glands markedly 
enlarged. Lesions of the same character 
were present on the left arm and were es- 
pecially grouped about the elbow joint. At 
the second examination several of the le- 
sions were in process of softening, the skin 
above was blue-red and the consistency of 
the nodule itself was elastic. On the right 
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leg above the ankle joint was a scar similar 
to that described on the right arm. An- 
other was present on the external surface of 
the thigh. These scars were thin, movable 
and pigmented. The general physical ex- 
amination of the patient was negative. In- 
oculation on Sabouraud‘s maltose agar 
yielded the typical picture of sporothrix. 
The fungus grows readily on potato. The 
lesions in this case resembled most those of 
tuberculosis of the hypoderm. One should 
consider seriously sporotrichosis in the dif- 
ferential diagnosis of lesions of gummatous- 
like or nodular character which are indolent, 
painless, and which persist over a consider- 
able period of time in spite of the ordinary 
treatment directed against the usual types 
of bacterial infections. Especially so, when 
the general condition of the patient does not 
seem to be reduced.—Sporotrichosis Resemb- 
ling Tuberculosis Cutis, Report of a case, J. 
S. Eisenstaedt, J. Am. M. Ass., August 31, 
1918, lxxi, No. 9, 726. 


Myeosis Simulating Tuberculosis.— 
Canio’s patient was a man of 31 who for six 
weeks had presented a cough, asthenia, 
backache, periods of fever and intense pain in 
the right scapular region, and later through- 
out the right chest. After nearly three 
months there was a chill and high fever with 
signs of pleurisy with effusion. After this he 
began to improve and seemed to have en- 
tirely recovered by the end of the fifth month. 
The symptoms for several months had de- 
ceptively simulated those of pulmonary tu- 
berculosis, but the laboratory cleared up the 
diagnosis, showing the Penicillium glaucum 
in the sputum, reproducing the mycosis by 
injecting rabbits with the sputum, while the 
biologic tests and seroreaction confirmed the 
mycotis nature of the disease. Prompt re- 
covery followed under iodide treatment.— 
Pseudo-tuberculose clinique et experimentale 
a penicillium glaucum, R. Canio, J. de Méd. 
de Bordeaux, June 1918, 162. 


Cultivation of Tubercle Bacilli by 
Petroff’s Method.—One of the points 
sought for by the authors in their experi- 
ments was to gain information on the value 
of the various steps of Petroff’s technique for 
the cultivation of tubercle bacilli. They 
first undertook to determine whether the 
acidity of the medium was of any practical 
significance, and found that on 5 per cent gly- 
cerol agar, a good growth of tubercle bacilli 
was obtained within a wide. range of reac- 
tion of the medium. Another set of ex- 
periments showed that approximately equal 
results were given whether the glycerol 
percentage of the medium was 1, 2 or 4 
per cent. They next took up the use of 
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meat juice—beef or veal—upon which Pe- 
troff had laid great stress, and found that in 
cultivating tubercle bacilli on Petroff’s me- 
dium practically the same results can be ob- 
tained regardless of whether the medium is 
made from fresh beef juice as recommended 
by Petroff or from Liebig’s beef extract and 
peptone as carried out in the ordinary labor- 
atory preparation of media. They also 
found that autoclaving a single time possesses 
no disadvantage over inspissation on three 
successive days as Petroff recommends. In 
order to obtain information on the efficiency 
of routine cultivation of tubercle bacilli by 
Petroff’s method, 526 fresh sputa were cul- 
tivated using two tubes of Petroff’s gentian- 
violet media for seeding each sputum. 
These sputa were all microscopically positive 
for tubercle bacilli by the ordinary carbol- 
fuchsin stain. From these 526 sputa there 
were obtained 144 positive macroscopic 
cultures (27.3 per cent) of varying grades of 
intensity. In order to learn the effect of suc- 
cessive seedings of freshly isolated cultures 
of virulent human tubercle bacilli a series of 
25 well-grown cultures obtained from human 
sputum was transferred in each case to two 
fresh tubes of Petroff’s gentian-violet egg 
medium two successive times. The find- 
ings were that 24 per cent, 6 of 25, failed 
to grow on two tubes in the first seeding and 
43 per cent, 6 of 14, failed to grow on two 
tubes in the second seeding, thus confirming 
Petroff’s findings that the gentian-violet 
egg medium is not suitable for the continued 
cultivation of tubercle bacilli—The Rou- 
tine Cultivation of Tubercle Bacilli from the 
Sputum by Petroff’s Method, H.J. Corper, L. 
Fiala and L. Kallon, J. Infect. Dis., Sep- 
tember 1918, 268. 


Bacteriology of Tuberculous Kidneys. 
—The positive proof of the existence or non- 
existence of mixed infection in tuberculous 
processes can be obtained only by a careful 
bacteriologic examination of such lesions. 
Inasmuch as a study of pulmonary processes 
is unsatisfactory, for obvious reasons, 
Spooner selected the kidney. Eleven tuber- 
culous kidneys were examined. One of these 
contained a deep sinus, and was secondarily 
infected. This was excluded from the sta- 
tistics. In the remaining ten, positive cul- 
tures of the tubercle bacillus were obtained 
in five. There was no growth on any me- 
dium in the remaining five, and none on plain 
and anaerobic mediums in the five positive 
cases after a period of three months. In 
five, or 50 per cent, a pure growth of the 
tubercle bacillus was obtained. In no case 
was any organism of secondary infection 
recovered. In only two cultures was any 
other growth found. Such growth was al- 
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ways found in a great minority of the cul- 
tures examined. Two kidneys, although 
probably actively tuberculous consisted 
merely of large pockets of pus and caseous 
tissue. For this reason the tubercle bacillus 
could not be recovered. ‘Pus sacs,” re- 
ferred to in literature for years as evidences 
of mixed infection, were sterile, without ex- 
ception. Tissue implantations yielded posi- 
tive results in 66 per cent of the positive cul- 
tures; pus in 33 per cent. The growth of 
the organism in every case was evident in 
two to five weeks after the original inocula- 
tion. In everyinstance cover glass prepara- 
tions showed typical acid-fast bacilli. Cul- 
tures from seven urines of patients suffering 
from tuberculosis of the kidney were exam- 
ined. In three instances the urine obtained 
by catheter from the bladder showed growth 
of organisms other than the tubercle bacil- 
lus. In two cases no growth could be ob- 
tained. In four cases the urine obtained 
from the ureter on the infected side showed 
no growth on ordinary culture mediums after 
forty-eight hours’ incubation. In all of 
these cases, pus was present in the urine, and 
tubercle bacilli were demonstrated in smears. 
Herice Spooner concludes that the urine of 
tuberculous kidneys, obtained from the ure- 
ter, like the tissues of these kidneys, shows 
no evidence of mixed infection. The blad- 
der urine is often contaminated by other 
organisms, yet the ureter specimens remain 
sterile on plain mediums. The clinical diag- 
nosis of renal tuberculosis is suggested by the 
presence of acid-fast bacilli in the urine. If 
a pus-containing urine, obtained from the 
ureter shows no growth on simple culture 
mediums after forty-eight hours’ incubation, 
another and very important link is added to 
the chain of diagnosis of tuberculosis of the 
kidney.— Bacteriology of Tuberculous Kid- 
neys, L. H. Spooner, J. Med. Research, Sep- 
tember 1918, xxxix, No. 1, 59. 


Methods of Staining the Tubercle 
Bacillus.—1. Tribondau finds that the 
classic method of staining may be modified 
and uniformly good results obtained. 

After fixing the smear with heat and stain- 
ing in the usual way without washing, de- 
colorisation is effected with nitric acid, 1 
part, and distilled water, 2 parts. The di- 
lute acid is poured on to the slide, moved 
over the smear by two or three rapid move- 
ments, and then poured off. This is re 
peated as often as necessary. 

The slide is now washed well under the 
tap. Alcohol (90 to 100 per cent.) is poured 
over it, and repeated until the alcohol is no 
longer or scarcely at all, rose-tinted. Then 
wash rapidly under the tap. Cover with 
picric acid solution (saturated aqueous solu- 
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tion of picric acid, 1 volume; 90 to 100 per 
cent. alcohol, 1 volume) or a solution of 
methylene blue (pure methylene blue, 0.5 
gram; distilled water, 150 cc.), Stain for 
5 to 10 seconds; then wash thoroughly and 


ry. 

The author advises that the preparation 
of the Zieh] stain should be made in the fol- 
lowing manner:— 

Bray 1 gram of basic fuchsin in a mortar, 
Add 5 grams glacial carbolic acid. Mix, and 
then allow the mixture to liquefy for some 
minutes. Measure 10 cc. absolute ethyl al- 
cohol. Pour some of this into the mortar 
and triturate until the fuchsin and phenol 
aredissolved. Pour the solution into a flask, 
Add the rest of the alcohol. Rinse the mor- 
tar with successive fractions of 85 cc. dis- 
tilled water, and add the rinsings to the 
flask. Shake the flask. Filter the stain at 
the time it is decanted into drop-bottles. 

In laboratories where large quantities of 
the stain are not used, frequent repetition of 
the above process may be avoided by the 
manufacture of a concentrated stock solu- 
tion consisting of fuchsin 20 grams; phenol 
100 grams; absolute alcohol, 200 cc.; dis- 
tilled water, 80 cc. Of this solution, 400 cc. 
will make 2 litres of the ordinary stain (add 
8 volumes of distilled water to 2 volumes of 
the concentrated stain). 

2. Cepéde uses a decoloriser and counter- 
stain in one solution, to which he gives the 
name of “lactoblue.” It is made in the fol- 
lowing manner:—An excess of methylene 
blue in powder is put into a flask containing 
lactic acid, 40 cc.; water, 160 cc.; and 95 
per cent. alcohol, 800 cc. To avoid the 
necessity for filtration, the methylene blue 
may be contained in a small bag. Or the 
blue may be dissolved, in excess, in the lac- 
tic acid and water, and the saturated solu- 
tion afterwards added to 95 per cent alco- 
hol in the proportion of 1 part of the solu- 
tion to 4 parts of alcohol. 

The section or smear is stained in carbo- 
lised fuchsin in the usual way. Then, with 
or without washing, it is immersed in the 
lactoblue for two or three minutes. After 
this it is washed and dried. If, after wash- 
ing, the preparation has a uniform blue tint, 
the decolorisation and counter-staining is 
complete. If, however, thicker places still 
show a red coloration, it is necessary to revert 
to the lactoblue until the desired uniformity 
is obtained. 

Fhe author claims that the method has all 
the precision of other methods, with very ap- 
preciable saving of time and certainty of 
diagnosis. 

3. Spehl’s modification of Spengler’s 
method is as follows:—(1) The smear is fixed 
with absolute alcohol for one minute and 
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then passed through the flame. Alcohol is 
preferable to heat alone, asit ensures a more 
regular staining. (2) Stain (with heat for 
two to three minutes or in the cold for fifteen 
to thirty minutes) with an extemporaneous 
mixture of three parts of Ziehl’s fuchsin 
and two parts of carbolised gentian violet. 
(3) Drain and add Spengler’s picric alcohol 
(saturated aqueous solution of picric acid 60, 
alcohol 40) for one minute. (4) Wash 
three times with 60 per cent. alcohol. (5) 
Decolorize for twenty seconds with nitric 
acid to the sixth. (6) Decolorise with 60 
per cent. alcohol. (7) Stain with picric al- 
cohol for one minute. (8) Wash in water, 
dry, and mount. 

1. Note sur la coloration des bacilles tuber- 
culeux par le procédé de Ziehl-Neelsen. L. 
Triboyndeau. C. R. Soc. Biol., 20 October, 
1917, lxxx, No. 16, 780. 

2. Nouveile methode de coloration du bacille 
de la tuberculose, C. Cépéde, C. R. Acad. 
a February 25, 1918, clxvi, No. 8, 
357. 

3. Double coloration du bacille de Koch par 
la methode de gpengler modifiée, P. Spehl, C. 
R. Soc. Biol., March 9, 1918, lxxxi, No. 5, 
248. 


Relative Virulence of Tubercle Bacilli 
in Sputum—Villemin as early as 1865 first 
noted that tuberculous material from man 
and cattle was not equally infectious to cer- 
tain animals. Others conducted experi- 
ments illustrating the same thing, notably 
Theobald Smith in 1898 when he presented 
his proof absolutely differentiating the hu- 
man from the bovine tubercle bacillus. 
Various experiments have been done to de- 
termine the variety of virulence in bacilli of 
the human type and also to determine the 
absolute virulence of these bacilli. Webb 
and Gilbert found that less than 10 virulent 
human tubercle bacilli could infect a child. 
In order to determine more thoroughly some 
points relating to virulence of tubercle bacilli, 
the following experiments were performed. 
First, in order to determine whether there 
was any appreciable difference in the reac- 
tion of guinea-pigs to tubercle bacilli at 
variable ages, 8 male guinea-pigs from the 
same stock were selected, 4 about 3 months 
old and 4 about 1 year old, and injected 
with equal amounts of the same culture. 
Some were killed at the end of 42 days, oth- 
ers at the end of 62 days and in both cases 
the findings indicated no marked difference 
in the amount of anatomic involvement. 
Next, it was tried to determine whether 
human tubercle bacilli, which had been iso- 
lated by Petroff’s method and kept in the 
incubator at 37-38° C. with due precautions 
against drying, differed in virulence at one 
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and at three months. The results showed 
that virulent human tubercle bacilli grown 
on Petroff’s medium do not appreciably al- 
ter their virulence for guinea-pigs whether 
tested after one or three months, provided no 
detrimental influences are introduced, such 
as ‘drying out, light, etc., and that a second 
culture on Petroff’s medium produced bacilli 
of equal virulence as the primary. To de- 
termine whether there might be any differ- 
ence in the virulence of the cultures of hu- 
man tubercle bacilli isolated from the spu- 
tum of the same patient at different times or 
in different cultures from the same sputum, 
the sputa from four cases were thus studied. 
It was found that the virulence of the bacilli 
isolated from the same sputum but grown on 
two different culture tubes does not differ ap- 
preciably. Likewise the bacilli isolated from 
the sputum of the same patient at different 
intervals give concordant results. Experi- 
ments were done to discover in a general 
way just how frequently avirulent or low 
virulent tubercle bacilli could be isolated by 
culture from the sputum of consumptives. 
Of 90 cultures of tubercle bacilli isolated 
from sputum of consumptives, 88 proved to 
be of the human variety and, of these, 86 
proved to be virulent for guinea-pigs in 
0.000,001 mgm. amounts; 10 cultures, were 
not examined below this amount and, of the 
remaining 76 that were examined in 0.000,- 
000,01 mgm. amounts, 66 produced definite 
metasttaic tuberculosis within 2 months aft- 
erinoculation. It is interesting to note that 
of the two low virulent organisms isolated 
from the sputum, one was absolutely in- 
nocuous to guinea-pigs even in one mg 
amounts and was obtained from a moder- 
ately advanced case of very slow course 
which became a closed case under observa- 
tion, and never presented appreciable con- 
stitutional symptoms. On the other hand, 
the other organism of lower virulence which 
produced only a slight tuberculosis in gui- 
nea-pigs in 0.001 mgm. amounts within 2 
months was obtained from a far advanced 
case of very rapid course having passed from 
incipient to far advanced within 4 months 


_ and presenting severe constitutional symp- 


toms until the performance of artificial pneu- 
mothorax. It is also to be noted that there 
does not seem to be any relation between the 
virulence of the tubercle bacilli for guinea- 
pigs or rabbits and the severity or rapidity 
of the disease in man. There seems to be 
just as little relation between the infection 
in rabbits and in guinea-pigs. It was found 
that treatment of human tubercle bacilli 
with 3 per cent NaOH solution for one hour 
at 37°C. does not appreciably affect the viru- 
lence for guinea-pigs, while 6 per cent NaOH 
for one hour at 37°C, will destroy the viru- 
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lence of some cultures—The Virulence of 
the Tubercle Bacilli Isolated from the Spu- 
tum, H. J. Corper, J. Infect. Dis., December 
1918, xxiii, 1. 


Acid-Fast Bacillus from Pustular 
Eruption.—The bacillus was cultivated 
from chronic intractable pustules covering 
the back, buttocks and thighs of a soldier. 
No microérganisms were seen in the pus, 
and none could, at first, be cultivated from 
it, but later this acid-fast bacillus was grown. 
At the time that the cultures were made, 
eruption had been in progress for about eight 
months. For the most part the patient had 
been up and about, but had been far from 
well, and at times confined to bed with sick- 
ness and giddiness. Wassermann was nega- 
tive. The pustules yielded a stringy pus, and 
were for the most part deep seated and 
chronic in nature. The pus differed en- 
tirely from tuberculous pus, the cells being 
well formed, and showing little signs of de- 
generation, being unusually clearly defined, 
but containing more nuclear fragments than 
usual. Cultures of long, slender bacilli 
were found, staining by Gram’s method, pos- 
sibly containing polar bodies though this 
was not definitely proved. Glycerin-potato 
or glycerin-agar culture of the bacillus 
yielded large, raised and nodular colonies, 
in color resembling cream, like tubercle 
bacilli. The new bacillus grew freely on 
potato. The form of bacillus resembled 
very much that described by Theobald Smith 
as occurring in the bovine type of tubercle 
bacillus after long artificial cultivation. Its 
pathogenic power for the guinea-pig seems 
to have been low.—An Acid-Fast Bacillus 
Obtained From a Pustular Eruption, L. Cob- 
bett, Brit. M. J., August 17, 1918, 168. 


Streptothrix in Milk.—In the course of 
examinations of bacterial contamination of 
cow’s milk as it comes from the udder, it 
was found that infection of the udder with 
streptothrix had occurred. The search 
through literature yielded only two refer- 
ences to such findings, and a third reference 
showed where streptothrix in milk was at- 
tributed to contamination after the milk had 
been drawn. The organism consists of long 
branching mycelial threads, which after 
ward break up into rod forms of various 
lengths these being then converted into coc- 
coid forms, as result of “chain sporulation.” 
The organism is gram-positive, is acid-fast 
when decolorized with 2 per cent hydrochloric 
acid in alcohol or with 5 per cent nitric acid, 
is not acid-fast when decolorized with 25 
per cent nitricacid. It gives discrete colonies 
in agar slope; in broth the growth is in the 
form of granules which do not cloud the 
medium. On potato there is an abundant 


MEDICAL NOTES, ABSTRACTS AND REVIEWS 


brownish growth with a honey-combed sur- 
face. The organism is killed by a tempera- 
ture of 56°C. for thirty minutes, indicating 
that the heat of ordinary pasteurization can 
be regarded as sufficient. Streptothrices are 
common saprophytic and parasitic organisms 
in soil and water, and are the cause of many 
diseases, especially in cattle. Foulerton 
studied 53 cases of streptotrichosis in human 
beings and found the most common infec- 
tions were about the mouth or in the neck, 
as a result of oral infection. The next com- 
mon seat was the appendix, and next came 
the lungs. Claypole states that strepto- 
trichosis is more common than generally 
supposed and frequently, not differentiated 
from other infections. The finding of strep- 
tothrices in milk adds a fourth organism to 
the 3 types of bacteria of a suspicious char- 
acter already known to occur in milk freshly 
drawn from normal udders. The strepto- 
thrix may prove to be still another source 
of danger in milk as food, and may furnish 
an additional reason for taking advantage 
of the safe-guard afforded by pasteuriza- 
tion.—A Streptothrix (Nocardia) Infection 
of Cow’s Udders, Alice C. Evans. J. Infect. 
Dis., October, 1918, 373. 


Examination of Sputum for Albu- 
min in Tuberculosis and Bronchitis.— 
Altogether 580 tests were done on twenty- 
hour specimens. To 5 cc. of sputum, add 
20 cc. of normal saline and 5 or 6 drops of 
acetic acid. Shake thoroughly and filter. 
Test the filtrate by boiling or with nitric 
acid for albumin. In fifty-seven cases of 
chronic bronchitis the albumin test was in- 
variably negative. In seventy-three cases 
of suspected tuberculosis without definite 
signs about 87 per cent gave a positive reac- 
tion, and probably 60 per cent of these 
showed organisms within two or three 
months. In seventy-one cases of clinical 
tuberculosis 79 per cent showed albumin if 
the sputum was taken during an elevation 
of temperature, but albumin was nearly al- 
ways absent from sputum collected when the 
temperature and pulse were normal or sub- 
normal. In about 98 per cent of forty-two 
cases of proved tuberculosis, the albumin test 
was positive at some period in the course of 
the disease. In examining sputum for al- 
bumin, whether the case be one of suspected, 
clinical, or proved tuberculosis, a negative 
result gives no information unless the spu- 
tum be taken over a period of time on suc- 
cessive days and during a rise of tempera- 
ture. In other words, choose a febrile period 
for taking the sputum, as albumin will be 
present then if ever.—Examination of Sputum 
for Albumin in Pulmonary Tuberculosis and 
Chronic Bronchitis, B. S. Cornell, Bull. Can. 
Army Med. Corps, June 1918, I, No. 3, 45. 
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Complement Fixation in Tuberculo- 
sis.—Wedel made 1,078 complement fixa- 
tion tests on 200 specimens of blood serum 
taken from persons with no clinical history 
of tuberculosis, and from persons with active, 
inactive and primary pulmonary tuberculo- 
sis. The technic employed was similar to 
that originally used by Wassermann with 
slight modifications. The complement fixa- 
tion results on serums from positive cases 
made the first day after taking the specimens 
were negative or weakly positive in a very 
large percentage of cases; while in most in- 
stances, seven days later these same serums 
gave a strongly positive reaction and con- 
tinued to give this strongly positive reaction 
week after week with unvarying regularity. 
None of the non-tuberculous serums gave a 
positive reaction the second, third, or fourth 
week after the specimen had been obtained 
from the patient. Of all positive serums in 
the series, only twelve gave a 3 or 4 plus 
reaction the first day tested. After being 
preserved in the ice-box under sterile pre- 
cautions for seven days, forty-nine serums 
gave 3 or 4 plus reactions. Of eighty-two 
serums from tuberculous cases of all types 
that gave negative or doubtful reactions the 
first day, the results on the seventh day were 
positive in thirty-seven The reactions ap- 
parently did not change after the sixth day. 

Wedel’s experiments confirm those re- 
ported by Wilson but are in disagreement 
with all of Corper’s conclusions. First, be- 
cause in Wedel’s series of cases there were 
twenty-six specimens from patients that gave 
positive Wassermann reactions but offered 
no physical symptoms of tuberculosis. 
None of these gave any cross fixation with 
the Wilson tuberculosis antigen. Second, 
in no instance did Wedel obtain a positive 
reaction using double the regular amount of 
sterile patient’s serum in his entire series of 
known nontuberculous cases. Third, he 
never found the Wilson antigen to be anti- 
complementary in four times the dose used 
in the test, if the antigen is heated at 55°C. 
for one half-hour just before being used. 
Fourth, his tests in the active tuberculous 
cases gave 98 per cent of positive reactions. 
Fifth, the very slight turbidity produced by 
the antigen in no way interfered with the 
reading of the results. Wedel insists that 
pooled complement from at least six guinea- 
pigs should be used in making the tests, or 
the complement from single pigs should be 
tested for its complement fixation value with 
known positive serums. Double the origi- 
nal Wassermann amount of patients’ serum 
should be used. No report should be made 
until the serum has been tested after having 
been kept under sterile conditions in the ice 
chest for from four to six days, preferably six 
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days. Wedel’s results seem to indicate that 
with these modifications of the original 
complement fixation tests, 100 per cent of 
non-tuberculous cases will give absolutely 
negative results; nearly 100 per cent of the 
primary and active cases will give positive re- 
ults, with the exception of the dying persons; 
about 25 per cent of the partially inactive and 
and inactive cases will give only weak posi- 
tive results—Complement Fixation Reaction 
in Tuberculosis, H. von Wedel, J. Immu- 
nol., September, 1918, tii, No. 5, 351. 


Complement Fixation in Tuberculo- 
sis.—After reviewing the history of the 
complement test the author gives Miller’s 
classification of the antigens into four grups: 
Group I, antigens consisting of suspensions 
of whole or ground up tubercle bacilli; 
Group II, antigens which may be classed as 
tuberculins; Group III, antigens consisting 
of extracts or derivatives of tubercle bacilli; 
Group IV, preparations of extracts of nor- 
mal and tuberculous organs, as lungs, lymph 
nodes, spleen, etc. These are analogous to 
the original antigen used by Wassermann in 
his test for syphilis. Each group as em- 
ployed is reviewed separately and the au- 
thor relates his own experiments. He finds 
the reports on the tests of these different 
groups, summarized by him in tabulated 
form, agreeing in the main particulars, dif- 
ferent methods having given a high percent- 
age of positive tests in early tuberculosis, 
while the percentage of positives in normal 
individuals approaches zero. He also gives 
his own experience and concludes from it 
and the whole discussion of the subject that 
complement fixation in tuberculosis should 
be regarded as an established technic and 
beyond the experimental stage. Its value 
will be greatest in the early stages of the dis- 
ease, and like the Wassermann test it should 
not be regarded by itself as sufficient for 
absolute diagnosis, but as evidence -consid- 
ered together with other facts which will be 
of real value. A freshly prepared antigen 
containing living, virulent bacilli is better 
than one containing dried organisms, though 
the latter will keep indefinitely. Unless 
some antigen is devised which will not give 
false positives by fixation with the lipotropic 
antibodies of syphilitic serum it will be nec- 
essary to exclude the presence of syphilis 
by the Wassermann test before basing con- 
clusions on the results. Craigand Miller 
seem to have prepared such a serum but 
Moon was unable to verify this with antigen 
prepared by Miller’s method.—A Further 
Consideration of Complement Fixation in 
Tuberculosis, V. H. Moon, J. Am. M. Ass., 
October 5, 1918, lxxi, No. 14, 1127. 
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Complement Fixation in Tuberculo- 
sis.—Wilson describes a technic which she 
believes has increased the efficiency of this 
test. It has to do with the standardization 
of the guinea-pig’s serum to determine the 
value of the complement. Not all guinea- 
pigs’ serums are efficient for tuberculosis 
complement fixation. Therefore, the serum 
from each guinea-pig should be tested for 
fixability with tuberculosis antigen plus 
tuberculosis serum before pooling the com- 
plement for diagnostic tests. The method of 
standardizing the complement, the prepara- 
tion of our tuberculosis antigen, and the di- 
agnostic test, are described in detail—Com- 
plement Fixation Reaction in Tuberculosis 
G. A. Wilson, J. Immunol., September 1918, 
iii, No. 5, 345. 


Complement Fixation in Tubereulo- 
sis.—The complement fixation test for tu- 
berculosis was made on 279 sanatorium 
patients, 390 tests in all. The serum was 
examined within twenty-four hours in all 
but thirty cases; never later than forty- 
eight hours. Positive reactions occurred in 
only about 30 per cent of progressive cases 
and in only 9 per cent of negative sputum 
cases. Hence the test is regarded by the 
authors as being of but slight value in this 
series of cases.—Complement Fixation in 
Tuberculosis, H. L. Barnes and H.S. Bern- 
ton, Boston, M.&S. J., January 9, 1919, 
claxx, No. 2, 38. 


Early Diagnosis.—There are two reasons 
why the early diagnosis of tuberculosis is so 
often overlooked by the general practi- 
tioner: slip-shod methods in diagnosis, and 
failure to give history and symptoms their 
proper percentage of valuation and a ten- 
dency to expect too many or too definite 
physical signs. The history of exposure 
should be elicited very carefully. Ali ill- 
nesses from which any member of the family 
has suffered should be considered and not 
be accepted at their face value as given by 
the patient. It is important in obtaining 
the presenting symptom to ascertain exactly 
the duration of the illness. Often, after 
careful inquiry, we will find that the patient 
had suffered, long prior to what he gives as 
the onset of his trouble, of such symptoms as: 
hoarseness, indigestion, anorexia, malaise 
with periods of improvement and remission, 
etc. ' Young women will give a history of 
physical and nervous exhaustion attended 
with headache, indigestion, insomnia, crying 
spells. These symptoms are often due to 
tuberculosis. Pleurisy which recurs or tends 
to become chronic is always tuberculous. 
Loss of weight should be given more atten- 
tion. A cough occurring in paroxysms and 


followed by vomiting is very suggestive, as is 
a prolonged convalescence from an acute 
illness, especially pertussis, measles, and 
pneumonia. Night sweats do not occur in 
very early tuberculosis, but there may be an 
early abnormal tendency to perspire after 
slight exertion or excitement. Acceleration 
of pulse comes early and out of proportion 
to the rise in temperature or to degree of ex- 
ertion. The temperature characteristic of 
early phthisis is: subnormal in the morning, 
about normal at noon, slightly elevated in 
the afternoon, and normal at night. An ex- 
amination of the larynx should be made in 
every case. Either pallor or congestion may 
be found in early pulmonary disease. The 
earliest signs in the larynx are the greyish 
wrinkling and table like thickening and ele- 
vation of the mucous membrane of the pos- 
terior commissure. Among other signs 
found outside the lungs may be: clubbed 
fingers and curved nails, enlargement of the 
thyroid and other glandular structures, dis- 
placement of the trachea and first dorsal 
spine toward the side with the older lesion. 
The blood pressure will be found low, and 
the second pulmonic sound accentuated. 
Atrophy of the muscles over the affected area, 
drooping shoulder on the affected side and 
defective expansion of the apex are among 
the early signs found on inspection. In- 
crease of tactile fremitus is more easily elic- 
ited by having the patient say the word 
“minimum.” Lowered apical resonance is 
also a very early sign, while on auscultation 
we find diminished breath sounds, jerky 
breathing, rough or granular breathing and 
slightly prolonged expiration. One sputum 
examination is of no value and should not 
be reported negative unless found so on 
three successive days. Besides, bacilli are 
not found in early disease. A predominance 
of small lymphocytes and high albumin con- 
tent in the sputum is, however, of diagnostic 
significance. A negative roentgen report in 
the face of clinical signs and symptoms 
should not influence one in making a diagno- 
sis—The Diagnosis of Early Pulmonary 
Tuberculosis, R. C. Kirkwood, Western Med. 
Gazette. 


Diagnostic Errors in Pulmonary Tu- 
berculosis.—To declare a normal chest tu- 
berculous, is of greater significance in mili- 
tary than in civil life. To avoid this a 
knowledge of the normal chest and its physi- 
cal signs is essential. The following should 
be borne in mind. Diminished expansion 
may be voluntarily simulated, if bilateral. 
Dyspnea, tachycardia, and jerky respiration 
may be simulated. By diverting the mind 
of the patient, malingering in breathing can 
be detected. Drooping of the shoulder is 
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often occupational. Scars on the neck point 
rather to a greater resistance to tuberculous 
infection. Clubbing of the fingers and 
curved nails, often found in normal negroes, 
though suggestive of cardio-pulmonary dis- 
ease, do not, per se, indicate tuberulosis 
In percussing a patient it is necessary to have 
him absolutely relaxed, otherwise false notes 
might be elicited. In the interscapular re- 
gions and over the upper lobes posteriorly, 
resonance is impaired, due to greater mus- 
cular development there. Auscultation is 
the most important method of examination, 
palpation the least. Simulated adventitious 
breathing and riles can be obviated by hav- 
ing the patient breathe through his mouth 
somewhat rapidly and deeply. The most 
frequent mistakes are made in the diagnosis 
of fibrosis of the right upper lobe. To diag- 
nose this condition on a slight impairment 
of resonance, some increased whisper, and 
prolonged expiration, would mean the rejec- 
tion of about 40 per cent of our healthy man- 
hood.. The normal difference between the 
two upper lobes should be kept in mind.— 
Errors in Diagnosis of Pulmonary Tuber- 
culosis, A. Trasoff, N. York M. J., October 
19, 1918, cviti, No. 16, 665. 


Immediate Bimanual Percussion in 
the Diagnosis of Pulmonary Tuberculo- 
sis.—The author seeks to supplement the 
findings of ordinary mediate finger percus- 
sion by investigating with the palmar sur- 
faces of both hands the massive or total dull- 
ness of the lung apices. Patient and ob- 
server should preferably be standing. An- 
terior and posterior landmarks are first de- 
termined: the former lies on the anterior 
border of the clavicle at the midpoint of a 
line joining the sternal notch and the outer- 
most point of the acromion, above the head 
of the humerus; the posterior landmark is 
the spine of the scapula. . These two points 
are joined by a line, as short as possible, 
passing over the shoulder and prolonged ver- 
tically behind for ten centimetres below the 
spine of the scapula and anteriorly for twenty 
centimetres below the clavicle. These lines 
serve as axial guides to the percussing hands; 


the anterior hand is placed with the tip of 


the middle finger half a centimeter below 
the clavicle, and the posterior hand, with the 
metacarpophalangeal joints over the spine 
of the scapula. The observer stands at the 
side of the patient, facing the nearest shoul- 
der. The patient throws his head back, 
allows his shoulder to hang loosely, takes a 
deep breath, then lets all the air out and 
remains motionless, with the mouth open. 
Percussion is conducted alternately over one 
apex and then the other, the observer merely 
leaning forward to attain the more distant 
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shoulder, without in the least disturbing the 
relationship or position of his two arms. 
The hands must be carefully adjusted so 
that the palms and fingers are in complete 
contact with the parts before beginning to 
percuss. All the force of percussion should 
come from the arms, the wrist remaining 
passive and motionless, though not rigid. 
The percussion should be relatively light, 
preferably in the form of a series of rapidly 
repeated blows.—Au sujet d’un procédé de 
percussion: la percussion immédiate biman- 
uelle pour recbercher la matité comme signe de 
la tuberculose pulmonaire, A. Peyret, Presse 
Méd., July 25, 1918, No. 42, 387. 


Signs of Healing Tuberculous Process. 
—Rusca analyzes the signs he has found in 
soldiers showing a clinical cure of pulmonary 
tuberculosis under prolonged sanatorium 
treatment: After all the previous symptoms 
have subsided and the general health has 
improved, there may be pains in the region 
that was the site of the process. As the 
fibrous cicatricial tissue forms it may pull on 
the adjoining tissues, and the nearer to the 
pleura, the more pronounced the pain. The 
toxi-infectious process may have rendered 
the nerves in the region more sensitive. 
These painful sensations are a sign of heal- 
ing; they are not accompanied by return of 
the old symptoms, and there is no tender 
spot to be found in the region. The painful 
sensation is continuous, and has no connec- 
tion with the respiration or the position, and 
it subsides in a few days. This pain with 
a healing tuberculous process is probably 
often mistaken for casual neuralgia, or con- 
gestion. Rusca also calls attention to the 
occurrence of minute hemoptysis as another 
sign of the healing of the focus. It occurred 
after effort, as for example at defecation and 
seemed to be connected with the painful sen- 
sation mentioned above. The sputum was 
slightly tinged with blood, not enough to 
redden it, but merely to give it a salmon- 
color tint. The microsope shows well pre- 
served elements of the blood but no pus or 
tubercle bacilli. Several writers have em- 
phasized the tendency to capillary hemor- 
rhage in the sclerosis of a tuberculous focus 
in the lung. Extensive hemoptysis occurs 
with destructive processes, but the capillary 
hemorrhages seem to occur only in the cir- 
cumscribed, well encapsulated processes, or 
with the penetration of newly formed vessels 
into the forming cicatricial fibrous tissue. 
This salmon-tint hemoptysis was never pre- 
ceded or followed by the slightest exacerba- 
tion of the auscultation findings. The 
bleeding probably proceeds from some newly 
formed and not quite complete new blood 
vessel which had ruptured under the preced- 


ing physical exertion. This slight hemopty- 
sis is thus an additional proof of the ana- 
tomic repair going on.— Dz alcuni segni clin- 
ici del processo di guarigione anatomica nelle 
tubercolosi polmonare, P. Rusca, Policlin, 
April 21, 1918, xxv, No. 16, 369. 


Abdominal Surgery in Pulmonary 
Tuberculosis.—In these cases every detail 
should receive careful consideration, as the 
result may finally depend on apparently 
minor factors. Among these are the follow- 
ing: 1. Place of Operation. It is advisable 
when possible to operate upon these patients 
in the sanatorium where they are being 
treated for the lung condition, rather than in 
a general hospital. Dr. Craig is having a 
small operating plant installed in the new 
Reception Hospital of the Queen Alexandra 
Sanatorium. This might be imitated else- 
where with advantage to the institutional 
case where surgical treatment is indicated. 
2. Time to Operate. This is an important 
question. In acute cases no choice is given. 
In chronic cases, however, where a tendency 
is shown to improve and relapse, the tide of 
improvement should be taken at the flood, 
and before relapse sets in the operation 
should be performed. 3. Preparation of 
Patient. Most surgeons are against purging 
and starvation in any operation, but in these 
cases there can be no room for discussion. 
The diet should not be restricted except the 
meal previous to operation, when clear broth 
should take the place of this meal- The 
bowels should be opened only with a laxa- 
tive. In some cases an enema alone is 
preferable. 4. All details of the operation 
should be carefully planned so that no time 
is lost, which is an important element in these 
cases. The patient should be carefully 
guarded from exposure during the operation 
and in the corridors to and from the operat- 
ing theatre if recovery rooms are not close 
at hand. Iodine preparation of the field of 
operation is preferable to chilling the pa- 
tient’s body with various solutions. 5. An- 
esthesia. Ether is certainly not the anes- 
thetic for these cases. Nitrous oxide is the 
best general anesthetic, and if it is not avail- 
able, chloroform carefully administered. 
The anesthetist should protect his hands by 
wearing rubber gloves in these cases. This 
is very important, as the expectoration dur- 
ing anesthesia from open pulmonary cases is 
a source of danger which should be guarded 
against. 6. In the after treatment the physi- 
cian should share in the direction of the case. 
Nourishment should be commenced at the 
earliest moment possible, and pushed vigor- 
ouly. Fresh air and sunlight should be 
withheld only until the patient recovers from 
the narcosis. Hence the advantage of the 
facilities for operating in sanatoria rather 
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than caring for these patients in general sur- 
gical wards.—Abdominal Surgery as a Fac- 
tor in the Treatment of Pulmonary Tuberculo- 
sis, N. H. Beal, Can. Med. Ass. J., July, 
1918, vitt, No. 617. 


Classification and Treatment of Hem- 
optysis.—The author distinguished 41 
types of hemoptysis: (1) the ulcerative, due 
to destructive progresses in the lung; (2) the 
congestive, or fluxionary; (3) the hyperten- 
sive, due to general arterial hypertension; 
and (4) the hypostatic, due to venous stasis 
or cardiovascular disease. The only really 
efficient remedies are mechanical agents, 
especially artificial pneumothorax which 
acts as a temporary heraostatic by compres- 
sion of the bleeding lung. Hemoptysis 
due to ulcerative processes is the only serious 
type and especially amenable to this mechan- 
ical method of treatment. The other types 
are less dangerous and usually stop spon- 
taneously. If necessary, they ought to be 
treated as follows: The congestive type by 
vasodilators (ipecac, amylnitrit) and rest; 
the hypertensive by low diet, moderate exer- 
cise and perhaps repeated doses of sodium 
sulphate; the hypostatic by vasoconstrictors, 
the upright position and exercise. As a gen- 
eral thing aside from emetics, drugs are of 
dubious efficacy and may do harm if improp- 
erly applied. In many cases the danger of 
loss of blood is over-balanced by the risk of 
the blood being retained and becoming in- 
fected. These untoward results can be 
avoided or overcome by the continuous in- 
halation of oxygen.—Essai de Classification 

tiologique et de Traitment Rationel des 
Hémoptysies Tuberculeuses. Le Pneumo- 
thorax Artificiel Temporaire Hémostatique, 
Dumarest, Paris Méd., August 4, 1918, No. 
34, 149. 


Tuberculin in Eye Diseases.—Verhey- 
den makes a plea for the more frequent use 
cf tuberculin in strumous eye affections in- 
volving the conjunctiva, cornea, iris, ciliary 
body, sclera, choroid and tuberculous paraly- 
sis of the third nerve. A number of cases are 
detailed in which this treatment was highly 
satisfactory. Concomitant treatment con- 
sisting o 4 per cent solution of dionin and 
subconjunctival injections of saline solution 
are useful adjuvants. He concludes that 
many eyes will be saved by tuberculin which 
would formerly have been lest or greatly 
damaged. Risks of accidents are negligible, 
if the tuberculin is administered with care. 
The results will be most gratifying in con- 
firming a doubtful diagnosis and in amelior- 
ating or altogether curing these serious and 
rebellious diseases.— Tuberculin in Eye Dis- 
eases, F. Verheyhen, Brit. J. Ophthalm., 
April 1918, ii, 223. 
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STUDIES ON TUBERCULOUS INFECTION 


If. THE LYMPHATICS AND LYMPH FLOW IN THE HUMAN LUNG 


WILLIAM SNOW MILLER 


From the Anatomical Laboratory of the University of Wisconsin, and the Kenneth Dows Fund 
for the Study of Tuberculosis, of the Medical Clinic of the Johns Hopkins 
Hospital and University 


Grossly the lymphatics of the lung can be divided into a superficial 
and a deep set. The former is situated in the pleura pulmonalis; the 
latter accompanies the bronchi, the pulmonary artery and its rami- 
fications and the pulmonary veins; and it also forms a dense network 
in the connective tissue septa between the secondary lobules. The 
two sets of lymphatics are in communication with each other in the 
pleura and at the hilum of the lung. The nature of this communication 
will be discussed in its proper place. 


HISTORICAL 


The lymphatics of the lung were first seen and described in 1651- 
1654 by Olof Rudbeck. He saw them in the pleura of the lung of a 
dog and thought that they opened into the cavity of the heart. In 
the posthumous Opera Omnia of Thomas Willis, published in 1676, 
there appears a very good illustration of the superficial lymphatics of 
the lung of a calf. | 

Passing over an interval of one hundred years we come to the epoch- 
making work of Cruikshank and of Mascagni on the lymphatics. Each 
of these authors described a superficial and a deep set of pulmonary 
lymphatics which communicated with each other. Both confine their 
descriptions almost wholly to the superficial set, saying but little about 
the deep set. 

Another interval of nearly one hundred years must be passed over 
before noteworthy contributions were made to our knowledge of the 
pulmonary lymphatics, though much had been added to our knowledge 
of the general distribution of lymphatics in other situations. Wywod- 
zoff studied the lymphatics of the lung of the dog and of the horse. He 
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described the deep lymphatics as arising from fine lymph capillaries 
situated in the walls of the air spaces. These lymph capillaries ran at 
an angle to the blood capillaries. He also described lymph spaces in 
the walls of the air sacs in which the lymph collected. (These appear- 
ances were evidently caused by extravasations and were artifacts.) The 
larger lymphatics were situated in the walls of the blood vessels and 
bronchi. These two sets of deep lymphatics communicated with each 
other. The superficial lymphatics formed a network which was desti- 
tute of valves while only the deep set possessed valves (sic). The two 
sets of lymphatics (superficial and deep) were connected with each 
other by branches which followed the course of the pulmonary vein 
from the pleura into the interior of the lung, where they joined other 
lymphatics coming from the bronchi or from other blood vessels. 

Sikorsky, in his first paper, described a system of fine capillaries and 
lacunae in the walls of the air spaces similar to that of Wywodzoff; also 
a system of fine lymph capillaries between the ciliated epithelial cells 
lining the bronchi. These united to form a network of vessels which 
in turn gave origin to the main lymphatic trunks which passed out of 
the lung at the hilum. In a second paper he made no reference to his 
previous statements and evidently abandoned them. The pleural 
lymphatics eventually formed trunks which passed to the hilum of the 
lung. 

Sappey states that the lymphatics in the pleura and in the lung com- 
municate freely with each other. So free is this communication that 
one set of vessels cannot be injected without injecting the other. He 
makes a notable contribution to our knowledge of the pulmonary 
lymphatics when he describes the secondary lobules which are so 
plainly marked out in the lung of the ox and in the lung of man as being 
surrounded by a network of lymphatics, which resembles the network of 
blood capillaries in that it is common to adjacent secondary lobules. 
The superficial (pleural) lymphatics are arranged in the form of irregular 
polyhedral rings with four, five or six unequal sides. ‘These vessels have 
an unusually large diameter. 

Klein describes pleural, peribronchial and perivascular lymphatics. 
He says the arrangement of the lymphatics accompanying the veins is 
similar to that about the arteries except that the smaller veins are not 
accompanied by lymphatics but have perivascular lymph spaces about 
them. Klein was a strong advocate of the now obsolete theory of the 
communication of the pleural cavity with the lymphatics of the pleura 
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be means of stomata situated in the mesothelium of the pleura pul- 
monalis and of the origin of lymphatics from connective tissue spaces. 

In 1900 I published in the Archiv fiir Anatomie und Physiologie the 
results of my investigations on the blood vessels and lymphatics,.using 
the dog’s lung as the basis of my work, and in 1908 I demonstrated at 
the Chicago meeting of the American Association of Anatomists the 
lymphatics of the human lung. The general results of these two studies 
will be found in the April number of THE AMERICAN REVIEW OF TUBER- 
cuLosis. In the present communication a more detailed account of 
the lymphatics will be given and the direction of the lymph flow will 
be discussed. All descriptive matter and all illustrations are taken 
from the human lung. 


PULMONARY AND PLEURAL LYMPHATICS 


In the early stages of the development of the lungs the bronchi, 
arteries and veins are closely associated with each other. As develop- 
ment progresses the bronchi and arteries maintain this close relation- 
ship, but the veins tend to wander away from the bronchi and eventually 
come to occupy a position on the periphery of the anatomical units 
(primary lobules) and of the secondary lobules (connective tissue lobules 


of Flint). This change in the relationship of the blood vessels to the 
bronchi has its influence on the networks of lymphatics which are 
associated with these structures. 

Cunningham, working from the embryological standpoint, has shown 
that while at first the bronchi and arteries have a common plexus of 
lymphatics, eventually this plexus of lymphatics becomes differentiated 
into two parts, one of which follows the bronchus while the other follows 
the artery. These two plexuses never become entirely distinct, but 
maintain connecting vessels especially at the points where division of 
the bronchi occur. 

Lymphatics of the bronchi. In the larger bronchi, which possess dis- 
tinct cartilages, two sets of lymphatics are present. These are so 
arranged that they enclose the cartilages and are connected with each 
other by anastomosing vessels which pass between the cartilages. The 
smaller bronchi and the subsequent divisions of the bronchial tree have 
only a single plexus of lymphatics (fig. 1).. This plexus becomes more 
and more reduced in size and complexity until it finally terminates at 
the distal end of the ductuli alveolares in three small vessels. Two of 
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these latter join the lymphatics which accompany the radicles of the 
pulmonary veins which originate at this point, while the third joins 
the plexus of lymphatics around the pulmonary artery. Beyond the 
ductuli alveolares I have not found any lymphatics; in other words, 
no lymphatics are present in the walls of the air spaces distal to the ductuli 
alveolares. 

Lymphatics of the pulmonary artery. The branches of the pulmonary 
artery are accompanied by two or three main lymph trunks which are 
so arranged that one of them lies between the artery and its accom- 


Fic. 1. PLexus oF LympHatics ABOUT THE BRONCHI AND PULMONARY ARTERY. X 15 

A bronchus is shown dividing into two smaller branches. Situated on the outer side of 
each of the subdivisions of the bronchus there is a branch of the pulmonary artery. In the 
following section these two arteries are found to be branches of an arterial trunk which is situ- 
ated below and to the right of the main bronchus. Note the intimate relation of the lym- 
phatics about the bronchi and arteries and that there is a prominent lymph trunk situated 
between each bronchus and artery. 


panying bronchus. These main trunks are connected by numerous 
loops and there is thus formed a network with a very irregular mesh 
(fig. 1). At times it seems as though the trunk situated between the 
artery and bronchus is common to the plexus about each. The 
smaller divisions of the artery are frequently accompanied by only a 
single lymphatic. The bronchial lymphatics and the arterial lym- 
phatics are in communication with each other at the place where 
division of the bronchi takes place and at the distal end of the ductuli 
alveolares although, as stated above, communications may occur in 
other situations. 
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Lymphatics of the pulmonary veins. The pulmonary artery enters the 
lung at the hilum; the pulmonary veins emerge from the lung at the 
hilum. We must, therefore, trace the lymphatics. from the points of 
origin of the pulmonary veins. As has been pointed out in previous 
contributions, the pulmonary veins arise from the pleura; from the 
walls of the sacculi alveolares; from the distal end of the ductuli alveo- 
lares; and from the place where bronchi divide.. Lymphatics are asso- 
ciated with the veins from all of these points of origin except those 
veins which arise from the walls of the sacculi alveolares. Since no 
lymphatics are present in the walls of the sacculi alveolares there are no 
lymphatics along the veins which arise from their walls. The smaller 


Fic. 2. PLexus oF LympHatics ABoUuT A PULMONARY VEIN. X 20 


This particular vein was situated in an interlobular septum 


veins are accompanied by one or two lymphatics, but as the veins 
increase in size there is gradually formed a network of lymphatics which 
has a corresponding increase in complexity. ‘This is especially true of 
those veins which are situated in the connective tissue septa (fig. 2). 
As will be seen later the network of lymphatics about the veins in this 
situation have still further connections. The lymphatics which accom- 
pany the venous radicles which arise from the bronchial tree join the 
lymphatics of the bronchi. Those lymphatics which accompany the 
venous radicles which arise from the pleura, join the plexus of lymphatics 
in the pleura. At the place where the venous lymphatics join the 
pleural lymphatics valves are present; but throughout the lungs the 
lymphatics are, as a rule, destitute of valves. 
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Lymphatics of the pleura. As stated in the first part of this paper, 
Sappey described the pleural lymphatics as being arranged in the form 
of irregular polyhedral rings having four or more unequal sides. My 
own study of injected and uninjected lymphatics of the pleura confirm 


Fic. 3. Lympwatic PLEXUS IN THE PLEURA. X 8 


A detailed description of this figure is given in the text 


this statement (fig. 3). There is only a single plexus of lymphatics in 
the pleura, though a pleural and a subpleural plexus have been de- 
scribed. The latter, however, has no real existence. The large lym- 
phatics which take part in the formation of the irregular polyhedral 
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rings mark out the secondary lobules. Within these larger areas smaller 
areas can be recognized which are marked out by lymphatics of lesser 
size. These smaller areas correspond to the anatomical units or primary 
lobules. Often still smaller lymphatics can be seen situated within the 
smaller areas, and frequently a fringe of irregular, finger-like pro- 
jections are found along the smaller lymphatics. Some of these are 
undoubtedly due to incomplete injection of the lymphatics while others 
seem to be blind points of origin. That they are not occasioned by 
rupture of the walls of the lymphatics is shown by their having a dis- 
tinct boundary wall. Valves are very abundant; but, as stated by 
Cruikshank, the lymphatics of the pleura communicate so freely with 
each other that they readily fill with the injection mass. On the other 
hand valves prevent the passage of any injection mass into the deep lym- 
phatics of the lung. The pleural lymphatics unite and form a variable 
number of trunks which drain into the lymph nodes at the hilum. 

Cunningham, in his study of the development of the lymphatics of 
the lung in the pig, has described lymphatics which come from the 
pleura covering the diaphragmatic surface of the inferior lobes and drain 
through vessels situated in the ligamentum pulmonale into abdominal 
preaortic lymph nodes and thence to the thoracic duct, while the lym- 
phatics coming from the anterior portion of the inferior lobes drain into 
the group of lymph nodes at the hilum and thence to the thoracic duct. 
While the lymphatics of the pleura have been described by every in- 
vestigator who has studied the lymphatics of the lung there has been 
much confusion in regard to their relationship to the deep lymphatics 
of the lung. This has been due in a large measure to the fact that no 
distinction has been made between lungs which have a thick pleura, 
with well marked connective tissue septa, and those which have a thin 
pleura, with no connective tissue septa. Then again no distinction has 
been made between anatomical units (primary lobules) and secondary 
lobules. The term ‘lobules’ has been used indiscriminately in the 
literature and sometimes it refers to the anatomical unit and sometimes 
to the secondary lobule. Because of this confusion I am abandoning 
the use of the term “‘primary lobule” and using in its place the more 
exact term, anatomical unit, restricting the term lobule to those larger 
areas which are marked out by connective tissue septa. Finally the 
presence of valves and the direction in which they point has not been 
given proper consideration. 


200 WILLIAM SNOW MILLER 


Lymphatics of the interlobular sepia. Sappey was the first to describe 
these lymphatics with any degree of accuracy and although Councilman 
mentions them he does not give any detailed description of them, nor 
does he associate them with the branches of the pulmonary vein which 
arise in the pleura and pass along these septa. Cunningham says, “He 
(Miller) cites Councilman’s description of the interlobular vessels, but 
does not claim to have found the same vessels.”’ At that time (1902) 
I described the lymphatics as found in the dog’s lung. As this animal 
does not possess interlobular septa I could not describe that which did 
not exist. On the other hand I did describe homologous vessels about 
the veins on the periphery of the anatomical units, and, as the secondary 
lobules are made up of anatomical units, the inference is that they would 


Fic. 4. PLexus oF LYMPHATICS IN AN INTERLOBULAR SEPTUM. XX 15 


This illustration is described in detail in the text 


be found about corresponding veins on the periphery of the secondary 
lobules. After studying the lymphatics of the human lung I demon- 
strated these special lymphatics at the meeting of the Association of 
American Anatomists in 1908 and showed that they were associated 
with the pulmonary vein and that there was a rich network of lym- 
phatics extending from the plexus which surround the veins into the 
septa and that collectively they formed a cordon around the secondary 
lobules. In an address before the American Roentgen Ray Society in 
1916, the year before Cunningham’s paper appeared, I confirmed the 
statement of Councilman and gave additional facts. Flint also found 
lymphatics on the periphery of his ‘‘ connective tissue lobules” (secondary 
lobules). We have, then, the presence of lymphatics in the interlobular 
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septa established by the embryological investigations of Flint and of 
Cunningham and by Sappey’s, Councilman’s and Miller’s investigations 
of adult lungs. In lungs destitute of interlobular septa they will not 
be found. 

In figure 2 there is illustrated the plexus of lymphatics about one of 
the branches of the pulmonary vein which is situated in an interlobular 
septum, and in figure 4 a portion of the cordon of lymphatics in an 
interlobular septum. This latter figure shows how the lattice-like 
network of lymphatics extends between a large vein on the left and a 
smaller vein on the right. The small thick walled vessel about mid-way 
between the veins is a branch of the bronchial artery. 


DIRECTION OF THE LYMPH FLOW 


The direction of the lymph flow is a matter of very real importance to 
the clinician and to the worker in experimental medicine. It cannot be 
said that final settlement of the question has been reached; but from my 
studies of normal lungs and of certain tuberculous lungs the following 
statements have been formulated which represent the results of my 
studies up to the present time. 

The lymphatics are a closed system of vessels which have their origin 


either in the form of a plexus, as in the trachea, or in the form of blind, 
more or less finger-like processes, as in the villi of the intestine or in the 
papillae of the skin. In the lungs we have an example of their origin 
from a plexus. In the early stages of the development of the lym- 
phatics of the lung and pleura there are no valves present; and we find 
the same conditions as exist in the same structures of the simplest 
vertebrates, for example, Necturus. Under these conditions there is 
free and uninterrupted drainage from the pleura towards the hilum. 
Later valves are developed in the pleural network and at the point of 
junction of the deep lymphatics with the superficial lymphatics; and 
the drainage is consequently modified. No valves have been found in 
the lymphatics which accompany the smaller divisions of the bronchial 
tree, arteries, or veins. In a few instances valves have been found in 
some of the main trunk lymphatics which accompany the larger bronchi 
and in the lymph trunks about the pulmonary veins near the hilum. 

Valves permit the flow, be it lymph or blood, in only one direction. The 
ancient idea that their function was to retard the outward flow is 
interesting from an historical standpoint but the true function of valves, 
as expounded by Harvey, remains unshaken. 
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Which way, then, do the valves in the lymphatics of the lung point, 
or open, and what purpose do they serve? 

In the pleural network they point in every conceivable direction, but 
as the lymphatics communicate freely with each other the flow of lymph 
is not always in the same direction. In the main trunks which drain 
the pleural network into the lymph nodes at the hilum, all the valves 
point toward the hilum. I am unable to make any statement in regard 
to those lymphatics which pass from the diaphragmatic pleura of the 
inferior lobes through the ligamentum pulmonale and drain into the 
abdominal preaortic nodes, for it has not been my fortune to be so 
situated that I could study them in the adult lung. Cunningham, 
however, thinks the drainage is away from the pleura towards the 
preaortic nodes and from a morphological standpoint this seems to be 
correct. Such valves as I have found in the connecting vessel between 
the deep lymphatics and the pleural lymphatics have always pointed 
towards the pleura (fig. 7) while those that I have found in the large 
lymph trunks about the pulmonary veins near the hilum have pointed 
towards the hilum. : 

In the normal lung there is only a slight notch between adjacent 
lobules where the interlobular septa join the pleura. Under certain 
pathological conditions these notches become highly accentuated and 
the interlobular septa materially increased in thickness (fig. 7). This 
is especially true of the place where that branch of the pulmonary vein 
which takes its origin from the pleura leaves the pleura and passes into 
the septum. As stated earlier in this paper, there is only a single 
lymphatic accompanying this vein. It is this particular lymphatic 
which connects the deep lymphatics with the pleural lymphatics. It is 
in this short and, in the normal lung, somewhat obscure, lymphatic 
that the valves are found which point towards the pleura (fig. 7). I 
have always found the valves between the pleura and the point where 
the first branch of the pulmonary vein which takes its origin from the 
bronchial tree joins that trunk of the pulmonary vein which is situated 
in an interlobular septum. This is an important point to keep in mind, 
for it is this short lymphatic which provides a by-path for the lymph 
when its free flow towards the hilum is prevented. 

‘Under normal conditions the drainage within the lung is towards the 
hilum. -If this drainage be prevented, the flow of the lymph is into the 
pleural vessels. The presence of the valves just described permits this 
to take place; they also prevent the flow of the lymph from the pleura 
into the lung. 
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Figure 5 is a photograph of a section taken through a secondary 
lobule which includes both interlobular septa and the pleura. On the 
right a tuberculous mass can be seen encroaching upon the septum and 
by compression preventing a free flow of the lymph towards the hilum. 
Below this point the septum is normal. At the lower end of this septum 
a section of a branch of a pulmonary vein is seen and the lymphatic on 
its right is normal in size. When followed towards the pleura the 


Fic. 5.* PHOTOGRAPH OF A SECTION OF A HuMAN LuNG TAKEN PERPENDICULAR TO THE 
PLEURA THROUGH A LOBULE (SECONDARY LOBULE) 


A tuberculous mass is seen projecting into the septum on the right and compressing the 
lymphatics. Between this point and the pleura the lymphatics are widely dilated while be- 
low this point the septum and the lymphatics are of normal size. A more detailed descrip- 
tion is given in the text. 


* The details of figures 5, 6, and 7 can be readily made out by the aid of a reading glass. 


septum is seen to increase in width and the lymphatic constantly in- 
creases in size. Careful examination of the distended lymphatic just 
before it joins the pleural lymphatic will disclose portions of two sets 
of valves which, like those in figure 7, open towards the pleura. The 
drainage towards the hilum has been cut off, and the lymph is forced 
to make use of this by-path. The pleural lymphatic is also widely 
dilated and portions of two sets of valves are just discernible. The 
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septum on the left is being gradually encroached upon and a similar 
condition to that on the right is in an incipient stage. Near the center 
of the section a secondary septum is seen which marks out the boundary 
between two anatomical units. At the left of this septum, just beneath 
the pleura, a large conglomerate tubercle encroaches upon the septum; 
but the lymphatic in the lower portion of the septum is widely open 
and drainage is taking place in the normal direction (towards the 


hilum). 


Fic. 6. PHOTOGRAPH OF A SECTION OF A HuMAN LuNG TAKEN PERPENDICULAR TO THE 
PLEURA 


Although the tubercular process is more advanced than in figure 5 there is no compression 
of the lymphatics in the septum which is of normal size for some distance beneath the pleura 


In figure 6 a different condition is present. Here a large tuber- 
culous area is undergoing caseation, but at no point does it encroach 
upon the septum seen on the left. The septum is normal in size for 
some distance beneath the pleura. Deeper within the lung it becomes 
increased in width. This increase in size is probably due to the neces- 
sity of providing for an increased amount of drainage as indicated, in 
other sections, by the increased size of the lymphatics. As the septum 
is not encroached upon by the tuberculous growth there is uninter- 
rupted drainage towards the hilum. Only a small part of the drainage 
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irom this tuberculous area takes place through the lymphatics in the 
septum. Sections which include the bronchus, of which the two bron- 
chioli seen in the lower portion of the photograph are branches, show 
that the lymphatics in its walls and also those about its accompanying 


Fic. 7. PHOTOGRAPH OF A SECTION OF. A HuMAN LUNG TAKEN PERPENDICULAR TO THE 
PLEURA WHICH SHOWS VALVES, IN A LYMPHATIC SITUATED IN AN INTERLOBULAR 
SEPTUM THAT Point (OPEN) TOWARDS THE PLEURA 


artery were dilated and engorged. The major portion of the drainage 
was through these vessels towards the hilum. 

The series from which figure 7 was taken was a short one and, un- 
fortunately, did not include the contributing cause of the dilated 
lymphatics. The section includes a thickened septum at the point 
where three lobules meet. The pleura was thickened and adherent, 
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and in the removal of the lung a portion of the thickened pleura was 
torn off. The lobule at the left of the septum showed extensive tuber- 
culous involvement especially in the zone lying between the pleura and 
the level where the bronchioli divide into the bronchioli respiratorii. 
The lymphatic which contains the valves is cut longitudinally and just 
above the upper pair of valves joins a lymphatic which is coursing at 
a right angle to its long axis. The amplification of this section is greater 
than that of figure 5, but the level at which these valves are found coin- 
cides. Below this level I have never seen any valves in the interlobular 
septa. As mentioned earlier in this paper Councilman has described a 
valve in an interlobular lymphatic, but fails to give the level at which 
it was found. The large vessel cut transversely at the right of the 
lymphatic is a branch of a pulmonary vein. 

At the hilum the lymphatics which come from the pleura, from the 
bronchi, from the pulmonary artery, and from the pulmonary veins all 
drain into the various groups of lymph nodes. It is in the lymphatics 
about the pulmonary veins in this region that I have encountered 
valves pointing towards the hilum and the lymph nodes. TI have never 
seen lymphatics unconnected with lymph nodes passing to the lung and 
we know that from the lymph nodes the drainage is into the thoracic 
duct. 

When the arrangement of the air spaces in the angle formed by the 
pleura and an interlobular septum is considered, it will be seen (fig. 5) 
that the anatomical units have an oblique direction and that their 
distal boundaries correspond to the curve made by the union of the 
septum with the pleura. This arrangement of the air spaces has its 
influence on the arrangement of the smaller branches of the pulmonary 
vein, and the first branch of the pulmonary veins to join the venous 
trunk in the septum is that branch which arises from the place where 
a bronchiolus divides into bronchioli respiratorii. This vein also re- 
ceives branches which arise from the distal ends of the ductuli alveolares 
and from the walls of the sacculi alveolares. 

After a second branch has joined the trunk of the pulmonary vein 
which is situated in an interlobular septum the plexus of lymphatics 
about the vein and within the septum becomes so well developed that, 
though some one lymphatic may be obstructed, the absence of valves in 
these lymphatics permits drainage towards the hilum to take place by 
the establishement of a collateral flow through the operation of the same 
laws that establish a collateral circulation in the blood-vascular system 
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When the tuberculous process is confined to the center of the lobule 
secondary lobule) the various plexuses of lymphatics about the 
divisions of the bronchial tree, of the pulmonary artery, and of the 
pulmonary veins provide free drainage towards the hilum and only a 
small amount passes through the interlobular plexuses. 


SUMMARY 


This description of the lymphatics and of the lymph flow is not 
intended to represent finality. It represents the results of my studies 
up to the present time. 

The normal flow of the lymph in both pleura and lung is towards the 
hilum. 

Lymphatics form a rich plexus in the walls of the bronchial tree. 
They possess occasional valves which open towards the hilum. 

No lymphatics have been seen in the walls of the air spaces beyond 
the ductuli alveolares. 

The plexus of lymphatics about the pulmonary artery communicates 
freely with that in the walls of the bronchial tree. Valves have only 
been seen near the hilum and they open towards the hilum. 

The pulmonary veins are surrounded by a plexus of lymphatics. The 
bronchial plexus of lymphatics and the venous plexus of lymphatics are 
connected by lymphatics which follow those branches of the pulmonarv 
vein which have their origin from the bronchial tree. 

No valves have been found in the lymphatics situated within the 
lobule (secondary lobule) of the lung. 

There is a rich plexus of lymphatics in the interlobular septa and 
about those branches of the pulmonary vein which are situated in these 
septa. | 

Such valves as have been found in the lymphatics about the pulmonary 
vein have been found in the neighborhood of the hilum and they open 
towards the hilum. 

In the pleura there is a rich plexus of lymphatics which is provided 
with numerous valves. In the collecting trunks leading from this 
plexus all the valves open towards the hilum. 

The deep lymphatics and the superficial (pleural) lymphatics are 
connected by a short vessel which follows that branch of the pulmonary 
vein which takes its origin from the pleura and passes along the inter- 
lobular septum. 


‘ 


208 WILLIAM SNOW MILLER 


Between the pleura and the point where the first branch of the pul- 
monary vein coming from the bronchial tree joins that branch of the 
pulmonary vein situated in the interlobular septum, valves are found in 
the connecting lymphatic which open towards the pleura. These 
valves also prevent the flow of the lymph from the pleural lymphatics 
into the deep lymphatics. 

The short lymphatic which connects the superficial and the deep 
lymphatics furnishes a by-path for the lymph in case there is ob- 
struction to its free flow towards the hilum near the entrance of the 
second branch coming from the bronchial tree into that branch of the 
pulmonary vein situated in an interlobular septum. 

No lymphatics unconnected with lymph nodes have been seen leaving 
the lung. 
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REST AND EXERCISE IN THE TREATMENT OF 
PULMONARY TUBERCULOSIS 


HUGH M. KINGHORN 
Saranac Lake, New York 


SHORT HISTORICAL REVIEW OF THE EMPLOYMENT OF REST AND EXERCISE 


Brehmer. Hermann Brehmer (1) of Gérbersdorf, Germany, first sys- 
tematically formulated the general therapy for the treatment of pul- 
monary tuberculosis. He began to do this about sixty years ago, and 
his methods still exist. He prescribed methodical walking and hill 
climbing exercises in order to strengthen the heart, the smallness and 
relative insufficiency of which were in his opinion the chief causes of 
pulmonary tuberculosis. These exercises were carried out during the 
day for hours at a time, and as much as possible in all kinds of weather. 
They consisted in going slowly uphill on gently ascending paths; in the 
frequent insertion of cautious methodical deep breathing; and in the 
avoidance of everything that would tend to tire the patient, and of 
every excitement of the heart. 

His sanatorium was built on the lowest spot of a mountain valley so 
that all paths that led to it could be so made that there was a gentle 
down grade. Patients always finished their exercise on a down grade 
and the opportunity to tire themselves was thus very much lessened. 
Along the sides of the paths, benches were placed at intervals of twenty 
paces. 

Patients were instructed to walk slowly, and never to walk so fast 
as to get at all out of breath. They were constantly told to stop and 
rest before they became tired, and never to resume their walk until 
they felt rested. At night they were to feel as if they had taken no 
exercise. | 

Brehmer was a great disciplinarian, and stated that only one patient 
among 13,000 suffered from overexertion. This patient disobeyed the 
rules and overexerted himself. A severe hemorrhage resulted from 
which he died. The overexertion was due to walking rapidly over a 
mountain path. 
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Brehmer did not allow patients to do any work with their arms, and 
he did not allow them to walk when their temperatures were elevated. 

Detiweiler. Rest treatment is to be ascribed up to a certain degree 
to Dettweiler. His views, however, were not always fully and correctly 
interpreted. He was first a patient and later an assistant of Brehmer. 
At first, he employed Brehmer’s methods entirely and in 1873 wrote 
as follows (2): “On discussing a broader, very important part of the 
rational therapy, I mean hill climbing, I must again refer to the circula- 
tory and respiratory—trespectively aspiratory anomalies—which are to 
be regarded the necessary presuppositions of subsequent phthisis. From 
this point of view, it was a simple logical sequence to abandon the re- 
laxing regimen of the older therapy, the fear of stimulating the blood 
vessels, etc., as harmful, and to make use of muscular work to increase 
the respiratory and circulatory energy.” 

In Dettweiler’s hands, however, some serious results occurred among 
his patients and he modified this treatment and introduced the reclining 
treatment (3). He then emphasized most warmly permanent rest treat- 
ment in the open air, and warned against too much exercise of the heart 
and of the lungs, because of these examples of harmful heart tiring 
through hill climbing. Dettweiler’s rest treatment was carried out in 
reclining chairs. He built resting halls open on one side, and placed 
in them comfortable, adjustable chairs. Most of the patients without 
fever spent from seven to eleven hours in their chairs daily. He also 
employed “absolute rest” to combat the fever of phthisis (4). 

Trudeau. Edward L. Trudeau of Saranac Lake, N. Y., may be men- 
tioned as the third great figure in the modern treatment of pulmonary 
tuberculosis. About the year 1882, he learned of the work of Brehmer 
and Dettweiler from articles that appeared in the Practitioner, an Eng- 
lish medical journal. At first, he tried to use Brehmer’s methods on 
his own person. He found, however, that vigorous exercise produced 
fever and caused a lighting up of his disease; and on the other hand, if 
he exercised very mildly, his disease remained quiescent. He soon be- 
came convinced that rest in the open air was a more important factor 
to cure pulmonary tuberculosis than exercise, and that exercise was to 
be employed, not to all, but only to certain cases. 

Inspired by the work of Brehmer and Dettweiler, Trudeau founded 
the Adirondack Cottage Sanatorium in February 1885. It was founded 
for the purpose of helping the sick poor and persons with small means 
to regain their health. His sanatorium has always stood for a rational 
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use of rest and exercise. He never allowed his patients any manual 


labor. 
Trudeau’s views on the question of rest are fully expressed in his letter 


_ to Dr. Joseph H. Pratt written in 1911 (5): 


I was one of the first, if I remember, to advocate the rest cure, and for 
many years had to stand my share of abuse about it. I remember distinctly 
getting up in medical meetings and being sat upon on all sides by the gentle- 
men, who said “rest was very well, but how was a consumptive to keep up 
his appetite unless he exercised?” Then my own men here did not believe 
in it at first, and it took some time for them to accept the fact that the best 
way to treat a tuberculous process, which shows any degree of activity, is by 
rest. At any rate, I want you to know that I have always been thoroughly 
in favor of rest, and that even now I find myself standing out against the new 
doctrine of curing people by exercise. I cannot help but feel that although, 
of course, there are cases that are much benefited, especially by graded exer- 
cise, the fact still remains that when a tuberculous process shows any degree 
of activity, rest is the safest plan to follow. I know I have hurt nobody by 
rest, but I am quite sure I often have by allowing them to exercise. Perhaps, 
this was due to want of caution on my part, but I should say, as I always have, 
when in doubt, it is safer to rest your patient, and I know in this you will 
agree with me. 


Lebert (6) and Rhoden (7) are for abundant bodily exercise at every 
season of the year, but warn against fatigue. In the last decade of the 
last century, the rest cure was employed in a most thorough manner 
in the people’s sanatoria in Germany, so that it came to be known 
abroad as the “German method.” Only a few phthisiotherapeutists held 
strictly to the old regimen of Brehmer: for example, Walther of Nor- 
drach, and Charles Page (8), who was strongly in favor of abundant 
bodily exercise. 

Liebe (9) and H. Weber (10), who are not at all antagonists of the 
reclining treatment, consider an abundant amount of exercise as indi- 
cated for a large number of patients. They are decidedly influenced 
by Brehmer’s school. We miss with them, however, strict indications 
for the amount of exercise. Liebe is opposed to Penzoldt (11), who 
believed that the sparing or conserving method is insufficient in sana- 
toria, and who pleads for the most energetic conserving of the strength 
of the patient on account of the short period of time of the institutional 
treatment, and speaks warmly in favor of systematic exercise therapy. 
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In the epoch in which the conserving or saving therapy was practiced 
in an exaggerated manner, there were always clinicians and phthisio- 
therapeutists of repute who favored a systematic exercise treatment on 
the ground of strict indications. Such clinicians were Cornet (12), 
Meissen (13), A. Fraenkel (14), Turban (15), Penzoldt (16), Trudeau, 
Vincent Y. Bowditch and E. R. Baldwin, who as opposed to Liebe, 
favored, with the prohibition of strong indications, exercise therapy. 

Even Dettweiler (17) felt himself called upon to protest against the 
exaggerated saving or conserving therapy. One almost has the im- 
pression that he feared that he was unable to restrain the spirit which 
he had called forth. He writes, “There exists today the danger that a 
generally correct theory” (in this case the open air rest cure) “is made 
into an inexorable principle, to an axiom, which as a law of nature allows 
no deviation. That becomes, as Kahane rightly says, easily a comfor- 
table basis for laziness of the human mind, and as I should like to say, 
for unscientific belief.”’ 

To-day it has become a principle of a rational treatment to carry 
out sensible methodical exercise treatment. We can also indicate so 
sharply its indications and form of employment that exaggerations to- 
wards the one or other side can be avoided, taking for granted, of course, 


that the physician is able to judge of the lung condition. 


SUGGESTIONS FROM OTHER DISEASES, FROM SURGERY, AND ALSO FROM 
PATHOLOGY, ETC., TO ILLUSTRATE THE VALUE OF REST 


It is an unfortunate fact that, even at the present time, many phy- 
sicians have not grasped that factor which in my judgment is greater 
than any other single-one in the modern treatment of pulmonary tuber- 
culosis, namely, the proper employment of rest. 

Almost all physicians advise their lung patients to take plenty of 
good food and plenty of fresh air, but there are still many physicians 
who at the same time advise them to take plenty of exercise. This 
last advice, if given at the beginning of treatment, usually does much 
harm. When the diagnosis of active pulmonary tuberculosis is made, 
patients are, of course, suffering from active symptoms. At this time 
the patient should.have no exercise, but should have either the reclining 
rest treatment, or absolute rest in bed, whichever form of rest treatment 
is indicated. It is a common thing for physicians to advise exercise to 
patients who have temperatures of 100°F. or over. The physician 
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should remember that there is no other disease accompanied by fever 
in which he advises his patient to exercise. With all other diseases, 
when there is fever, he at once puts his patient to bed. He knows that 
if he does not conserve his patient’s strength when fever is present 
the course of the disease will be bad. No better example of this is seen 
than in those cases of typhoid fever, which walk around with fever for 
a considerable time previous to being put to bed. The same great 
medical principle of conserving the strength of the patient applies to 
the patient with pulmonary tuberculosis. It is appalling to consider 
the number of cases of pulmonary phthisis that are lost by physicians 
advising their patients to take plenty of exercise at the outset of 
treatment. 

Surgeons and laryngologists have long recognized that immobilization 
of a diseased part is an extremely important curative means in tuber- 
culosis. Internal physicians, however, are still not in agreement about 
the benefits of similar efforts in the treatment of chronic pulmonary 
tuberculosis. 

It would seem as though the studies of Tendeloo (18) on the changes 
in volume of individual lung sections have brought conclusive support 
to the treatment which endeavors to obtain functional rest of the dis- 
eased part of the lung. According to Tendeloo, the respiratory changes 
in volume of the lung are least in its supraclavicular and para- 
vertebral sections, and less in the cranial parts than in the caudal. 
Chronic tuberculosis localizes itself in the adult by preference in the 
apices of the lungs. By means of special accommodation of the action 
of the muscles of breathing, and in addition through the development 
of pleuritic adhesions, nature almost completely takes away the nat- 
urally slight respiratory oscillations (retraction of the diseased side) 
and thus brings about the most favorable conditions for healing. The 
lymph and blood streams become slighter in the diseased parts of the 
lung, the washing out of bacteria and bacterial products is held back, 
the danger of metastatic formation in the still sound lung sections is 
lessened. These changes of the condition of the circulation seem to 
favor the development of connective tissue and calcification. 

Rubel (19) endeavored to demonstrate experimentally the use of 
functional rest. He immobilized one lung in rabbits by operation and 
then infected the animals intravenously. He observed a more chronic 
and more benign course of the tuberculosis in the lung placed relatively 
at rest than in the freely movable lung. 
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Tendeloo (20) also expresses himself upon the significance of the 
breathing capacity of the lungs in order to heal pulmonary tuberculosis. 
He says that the decrease of the breathing capacity, up to complete 
cessation from breathing, exefcises a healing influence on the pulmonary 
tuberculosis; that a decrease of the breathing capacity of caudal lung 
alveoli to the breathing capacity of normal cranial alveoli favors here 
the growth of the tuberculous foci; that the stretching of tuberculous 
tissue is dangerous; that if the breathing capacity increases over the 
normal (up to emphysema) it can act favorably; that if the tuberculous 
apices of the lungs are forced artificially to deeper inspiration, blood, 
lymph and oxygen contents of the tissues increase and that in addition 
mechanical injuries occur, all of which act harmfully. On the other 
hand, if tuberculous lung tissue comes to complete rest, the lymph 
stream of the tuberculous focus sinks to zero or almost to zero. This 
signifies that there is no further introduction of nourishing materials 
into the diseased focus, and no further accumulation of tuberculous 
poison and dissimilation products until finally the growth of bacilli and 
the formation of poison cease. This explains the healing action of rest. 
An acceleration of the lymph stream must be so significant, if it would 
act curatively, that the washing out preponderates over the formation 
of toxin. On the basis of these reflections, Tendeloo rejects the re- 
section of the cartilages of the first ribs to cure apical tuberculosis as 
advocated by Freund. In paralytic thoraces Freund suggests to make 
the first rib mobile in order to strengthen the respiratory movements. 
Tendeloo states that this operation might possibly be considered as a 
preventive measure against apical tuberculosis. If, however, a tuber- 
culous focus is already present in the apex of the lung, this operation 
would be accompanied by the great danger of making the tuberculosis 
worse, first, because the deeper respiratory movements could harm the 
abnormal tissue around the focus by abnormally strong stretching; and 
secondly, because deeper respiratory movements increase the flow of 
lymph. Added to these facts, there is the increased hyperemia as the 
result of the injury. 

For this reason lung gymnastics should be prescribed for phthisical 
patients only under absolutely determined conditions. On the other 
hand, immobilization of the tuberculous tissue has often been proved 
as a curative means. Immobilization reduces the flow of lymph through 
the tissue and thereby diminishes the introduction of nourishing sub- 
stances into the focus and the extraction of dissimilation products from 
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it. As a result of this the growth of bacilli finally ceases under suitable 
conditions. Without going into the therapeutic significance of immobi- 
lization of a tuberculous lung through pleuritic serous exudate or pneu- 
mothorax, it need only be observed that the great decrease of the passage 
of lymph and also the venosity of the blood is certainly of significance. 
The passage of lymph does not diminish solely because of the amplitude 
of breathing, but also because the blood content with the lung content 
diminishes as a necessary result of the decrease in the capacity of the 
blood vessels of the lung. Other things being equal, decrease of blood 
content signifies also decrease of lymph content. The capacity of the 
lymph spaces also decreases as a result of the diminution in the volume 
of the lung. By means of these two factors, the tissue dries as is found 
in pneumothorax. 

Complete immobilization of a lung, which is reduced to a suitable 
degree without there being at the same time possible mechanical injury 
from pressure, should be striven after. Recent observations upon the 
curative action of pneumothorax in pulmonary tuberculosis confirm 
the correctness of this theory. ; 

These views of Tendeloo offer us very valuable suggestions for the 
correct employment of rest and exercise. 


WHEN SHOULD REST TREATMENT BEGIN 


Treatment by rest, whether it be complete bed rest or rest in the 
reclining chair, should begin from the time the diagnosis of the disease 
is made. The physician who makes the diagnosis should at once place 
his patient at rest. This is the time when active symptoms are present 
and if great care is not taken, the disease may take on an acute form. 
The patient should, therefore, at once cease from his occupation or 
business, and plans for his treatment should be made by the physician 
or relatives with the least possible worry and exertion to him. By 
setting business affairs in order, previous to beginning treatment, and 
thereby overexerting, good cases sometimes develop acute disease. This 
can be avoided by placing the patient at once at complete rest until 
plans for further treatment are made for him. 

It frequently happens that patients consult their physicians on ac- 
count of spitting blood or of small or large hemorrhages from the lungs. 
The usual practice is for the physician to at once make a careful ex- 
amination of the lungs. This is a great mistake and is a frequent cause 
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of producing severe hemorrhage. Many a favorable incipient case is 
transformed to a severe and sometimes fatal case by this severe exam- 
ination of the physician while the patient is raising blood. The patient 
should be examined very superficially and should be forbidden to cough 
during the examination, or he should not be examined at all, and should’ 
at once be placed at physical rest. No thorough examination of the 
lungs should be made for at least three to four weeks or longer after all 
signs of blood from the lungs have ceased. 


POSITION OF THE PATIENT WHILE UNDERGOING REST TREATMENT 


For those patients who are either free from fever or who have tem- 
peratures not exceeding 100°F., it is important to know the most favor- 
able position of the body to carry out reclining rest treatment. A 
medium position of the upper part of the body would seem to be most 
favorable. In his investigation upon the mechanism of breathing and 
of the blood circulation, Kaiser (21) found that the horizontal position 
produced an inspiratory widening especially of the lower sections of 
the thorax. This horizontal position may act favorably in cases of 
fibrous apical consolidation. It may also, however, hinder the im- 
mobilization of the chest, and thus may do harm. To carry out the 
rest treatment for the cases above mentioned, a medium position of 
the upper part of the body would seem to be the best and freest from 
danger. 


INDICATIONS FOR COMPLETE BED REST TREATMENT AND THE METHOD 
OF EMPLOYING IT 


At the outset of treatment, it is good practice to place patients with 
a temperature of over 99°F. (mouth temperature) at complete rest in 
bed either in their rooms or preferably on a veranda. It is, therefore, 
necessary to observe the temperature very accurately. The tempera- 
ture may be taken at such hours as 8 a.m., 2,4 and 8 p.m. I prefer to 
take the temperature at these hours as the effects of the meals are thus 
seen. 

When the temperature is 100°F. or over, it may be considered as 
high, and the patient should have cadaver rest, that is, he should have 
only one pillow under the head. Bodily movements should be limited 
to a minimum. He should wash and finish his toilet in bed. A bed 
pan or chamber closet should be used for defecation. Breathing should 
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be through the nose. The arms should not be raised above the head. 
The upper part of the body should be slightly elevated. A bed rest 
should be used at meals. 

Although it is quite possible to carry out bed rest treatment in a 
room with open windows, it is much better to carry it out on a porch. 
The porch should be connected with the room so that the patient can 
be wheeled out in bed. In this way, he avoids being chilled while walk- 
ing from the room to the porch. The bed should be taken into the room 
at meal times. The room should not be kept too warm as otherwise 
it will flush the patient and cause a rise in ternperature. - . 

In cases with acute disturbance, bleeding, etc., the: patient should 
not be allowed to feed himself. 

Treatment by rest in bed should be employed until the temperature 
has sunk to below 99°F. for the entire twenty-four hours (mouth meas- 
urement), and has remained there for several weeks or longer. 


EXCEPTIONS TO BED REST TREATMENT 


Only in exceptional cases should one deviate from this rule. When 
patients have metabolic disturbances such as diabetes, gout, excessive 
formation of fat, one may, if necessary, even with slightly. increased 
temperature, have them for several hours during the day out of bed 
on the reclining chair. Short walks on level paths are often of benefit 
l to such cases. The temperature may improve because a moderate 
i grade of exercise benefits metabolic disturbances. Sometimes when 
a slight degree of fever, 99.4°F., has existed for a long time and 
has not yielded to absolute rest in bed, it may yield to the cautious use 
of moderate walking exercises. 

There is also a group of patients—apart from the entirely hopeless 
cases—to which one grants more latitude. This latitude is granted 
only after a month’s observation or longer. These patients become 
very excited by this severe form of rest cure and small concessions must 
sometimes be made. Such cases are rare, and a powerful personal 
i; influence on the part of the physician makes them still more rare. A 
iE 1 physician should not consider too much the mental condition of his 
| patient as a contraindication against the forced rest cure. His powers 
if of persuasion, tact, and suggestive therapy will help him in such cases. 
it With high fever, it is unwise to grant any concessions to any of these 
exceptional cases. 
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HEMORRHAGE 


When a hemorrhage is not large in amount, a teacupful or less, the 
physician must decide whether to allow the patient to use a bed pan 
or allow him to use a commode at the side of the bed. It is almost 
impossible for many patients to use a bed pan, and it causes much less 
exertion to them to use the commode. This must be decided for each 
individual patient. If the bed pan can be used with little or no discom- 
fort, it is safer to use it. When the hemorrhage is larger in amount, 
over a cupful, it is much safer to use a bed pan. 

It frequently happens that dissemination of the disease in the lung 
results from the hemorrhage. This is most probably due to aspiration 
of blood and mucus. This dissemination is evidenced by increase in 
physical signs and by X-ray examination. I believe that it is a good 
practice to keep these patients who have had hemorrhage at rest in bed 
for a period of several months or longer after all signs of hemorrhage 
have ceased. This should be done even though they have a normal 
temperature. If this is done, it frequently happens that this extension 
of physical signs disappears. X-ray examination will also confirm 
this. I believe, therefore, that hemorrhage is one of the strongest indi- 
cations to give a patient complete bed rest for a period of several months 
or longer. 

In fever patients, the mental occupation is to be limited to the reading 
of the lightest literature. Exciting novels should be prohibited and he 
should read for very short periods of time. The daily newspaper is a 
great boon, and in my experience has been very satisfactory for such 
patients. The writing of long letters should be forbidden. It is fre- 
quently necessary. to prohibit letter writing entirely. The fewer the 
visitors, the better. Talking should be restricted. Knitting and sewing 
should not be permitted. 


REST CURE IN THE RECLINING CHAIR 


When the afebrile condition is reached and the temperature has re- 
mained at normal for several weeks or longer, the rest cure on the re- 
clining chair usually begins. The physician should be absolutely sure 
by carefully examining the lungs that no acute condition still exists. 
An active condition may still exist even though the patient may have 
a normal temperature. Under such circumstances, the patient should 
continue with bed rest treatment until this acute condition ceases. 


220 HUGH M. KINGHORN 


I have found it satisfactory to allow the patient to begin to sit in the 
reclining chair in the morning. The length of time he is allowed to 
remain in the chair will depend on the length of time he was absolutely 
confined to bed. For instance: if he was confined to bed for several 
months, it is advisable to allow him to sit in the reclining chair for one- 
quarter of an hour, and on each succeeding day to increase the time by 
fifteen minutes. On the second day, he should sit up for one-quarter 
of an hour morning and afternoon. The time of sitting up in the re- 
clining chair can be equally divided between morning and afternoon. 
Between the hours of 2 p.m. and 4 p.m. he should undress and go to bed 
and this period should not be encroached upon as the time of sitting 
up is lengthened. In this way, we. go slowly forward until the entire 
day is passed in the chair in the open air except when the patient is in 
bed between 2 and 4 p.m. Between these hours, he should rest and 
should not read but should try to sleep. It is not absolutely necessary 
for him to go to bed between these hours, but I find that the patient 
usually rests better when undressed and in bed than in his chair. The 
mounting of stairs should be prohibited. ~There should be constant 
control of the temperature, of the weight, and of the pulse. 


EMPLOYMENT OF REST IN AFEBRILE CASES 


At the beginning of treatment, I consider that no form of exercise, 
not even short walks, should be allowed to afebrile patients. These 
patients should have either complete bed rest treatment, or complete 
rest treatment in the reclining chair, as indicated in each case. I do not 
exclude afebrile cases in good physical condition. It is, of course, un- 
derstood that all patients who are treated have active symptoms. 

There are many afebrile cases, which should be treated with absolute 
rest in bed, in the same manner as those with fever. Many afebrile 
patients with physical signs in the lungs of active disease do wonderfully 
well with complete bed rest treatment; also very anaemic patients are 
often much benefited by this treatment; also those with severe ema- 
ciation; those who have had recent hemorrhages; those who have severe 
and distressing cough; those with profuse expectoration; those whom 
we wish to observe; those whom we wish to gain control of; and some- 
times other patients. These patients frequently respond to treatment 
much more quickly, if placed at rest in bed. 

Following a hemorrhage, the patient should be kept in bed till all 
danger of recurrence of the hemorrhage has ceased. If the hemorrhage 
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be severe, the patient should be kept in bed for several weeks or longer 
after all signs of blood have ceased. (See also above.) 

These types of afebrile cases, which receive bed rest treatment, are 
allowed to sit up in the reclining chair in the same manner as the patients 
who had fever. Careful attention to the lung condition should always 
be given before they are allowed to begin reclining chair treatment. 

Some clinicians place all patients, both febrile and afebrile, at rest 
in bed at the beginning of treatment. Dr. Joseph H. Pratt of Boston 
advocates this very strongly with all patients. Dr. Lawrason Brown 
has practised this at the Adirondack Cottage Sanatorium for a period 
of six weeks at the beginning of treatment. This extreme measure of 
rest in bed for all cases is usually not necessary, yet much can be said 
in favor of it, as a thorough observation of the patient is possible. 

I now come to that large class of patients who are afebrile, who have 
almost a normal pulse, who are in good physical condition, and who 
have only slight or moderate anaemia, or no anaemia. These represent 
the majority .of patients, who come under treatment. My routine is 
always to place these patients at rest in a reclining chair with the legs 
and feet elevated, and to cut out all exercise completely. They are 
allowed to be fully dressed and to go to meals, but are kept on their 
porch. No walking exercise, not even a short walk, and no other form 
of exercise is allowed It is found that the greatest gains in the repair 
of the lungs occur in the early months of treatment. This rest treat- 
ment should be very strict in order to gain the best results. It is often 
astonishing how quickly the symptoms and physical signs will improve. 

In addition to the wonderful improvement.in the patient’s condition, 
which usually occurs, another very important result is obtained, namely, 
the patient is trained in the care of himself and of his disease. I wish 
to repeat that it is often astonishing what remarkable improvement 
will occur during the early months of treatment, if these afebrile patients 
are kept their whole day in the reclining chair and kept from exercising. 
This particularly holds good for the early cases, and for those cases 
which were recently acute. Patients who had recent acute disease will 
often improve in a remarkable manner, if they are kept at rest and 
allowed no exercise. The collateral inflammation around the foci 
of disease will often quickly disappear. X-ray examination of these 
patients will often show most satisfactory changes. 

‘The discipline of the rest treatment is of the greatest value for all 
patients. During this time, they gradually absorb the fact that they 
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are dealing with a serious disease. They become conscious of the fact 
that they must work hard to regain their health, and also that they 
will have to work hard to retain it. The training which they thus gain 
by this rest treatment, is of inestimable value. 

You will remember that Lord Kitchener said that it takes six months 
to train a soldier. In my experience, it takes from four to six months, 
or longer, to train a patient with pulmonary tuberculosis, and I know 
of no such certain way to train him as by placing him at rest in his re- 
clining chair for at least four months, or longer. 


THE DEGREE OF TEMPERATURE WHICH WARRANTS TREATMENT BY 
ABSOLUTE REST IN BED 


Some clinicians place all their patients at rest in bed, when they have 
a temperature of over 99°F. They keep them there until the tempera- 
ture has remained constantly under 99°F. for several weeks to a month 
or longer. This will depend upon how long this temperature of over 
99°F. persisted. If this period was short the length of time the patient 
will be kept in bed after the temperature has reached below 99°F. will 
be comparatively short. If the period of fever was long, the further 
rest in bed will be longer. 

I have found that patients with a temperature of 99°F., and not over, 
do well, if placed in a reclining chair and if all exercise is cut out, pro- 
vided, of course, that there are no indications such as mentioned above 
for the patient to have bed rest treatment. The change from an active 
life to one of rest in the open air will usually reduce the temperature to 
normal. I allow these patients to go to their meals. A temperature 
of over 99°F. usually warrants treatment by absolute rest in bed. Cer- 
tain considerations, however, may influence us to allow a patient to 
sit in his reclining chair with a temperature of 99.2°F. For instance, 
if the patient cannot have his bed on a porch in the open air, but has a 
room that lacks light and ventilation, the rest treatment on his chair 
on a porch will likely prove more beneficial. Other factors may influ- 
ence us to allow such patients out of bed on their chairs. For instance, 
many patients have a temperature of 99°F. or 99.2°F. for from half to 
one hour after a meal. It then falls to normal. Judgment should be 
used with each such case as to whether he should be placed at rest in 
bed. Such a slight degree of temperature usually disappears with rest 
treatment in the reclining chair. Many women also have a slight rise 
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of temperature before each menstrual period. This rise may reach 
99.4°F. or 99.6°F. After the menstruation, it will drop to normal and 
remain there till before the next menstruation. It is safe to keep such 
patients from exercising during the increase of temperature but it is | 
usually not necessary to have them go to bed. Before putting a patient 
to bed, judgment must be used with each case, when the patient has a 
temperature of from 99.1°F. to 99.4°F. 


EXERCISE 


The temperature and the condition of the lungs are the important 
guides which tell us when to allow the patient to exercise. The tempera- 
ture should be constantly below 99°F. There are sometimes exceptions 
to this (see above), but it is a good working rule. The lungs should 
not show any evidence of active disease and the disease should not be 
progressing. 

We have to consider those patients who were in good physical con- 
dition and afebrile from the beginning of treatment, as well as those 
patients who were treated by absolute rest in bed, either on account 
of fever or for other reasons. I have already mentioned that at the 
outset of treatment, I treat all afebrile cases, who have well defined 
active physical signs of pulmonary tuberculosis, and who at the same 
time are in good physical condition, for a period of four months or longer 
with rest in the reclining chair. These patients are not allowed any 
exercise in the form of walking exercise, and are not allowed any other 
form of exercise. 

When the afebrile patients, who had bed rest treatment, which I 
have mentioned above, and the patients who had fever, have sat up in 
their reclining chairs for the whole day, I date the rest treatment in the 
reclining chair from that date, and allow at least four months or longer 
before allowing any walking exercise. The bed patients, therefore, 
must have a period of at least four months of reclining chair treatment 
with a normal temperature before they are allowed walking exercise. 
These cases should have no signs of active disease in the lungs, when 
they begin to exercise. Should any of these bed patients have relapses 
of fever or other complications, the walking exercise should be postponed. 
The length of time this postponement will last will depend upon the 
severity of the relapse of the fever or of the complication. If the relapse 
of fever lasts only a few days or a week, a further postponement of the 
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walking exercise of four months may not be necessary, but if it lasts 
for three or four weeks, or longer, it is a good rule to date the four months 
from the time the patient is again sitting up in his chair for the whole 

day. This, however, must be left to the judgment of the physician. 
_ When a patient is in condition to start walking exercise, he is allowed 
five minutes exercise on a level way every second day for the first month, 
preferably in the morning. At the end of a month, he is allowed five 
or ten minutes every day. In the third month, this is increased to ten 
minutes morning and afternoon, say at 11 a.m. or4p.m. In the fourth 
month, this is increased to fifteen minutes morning and afternoon. In 
the fifth month, twenty minutes morning and afternoon, and so on with 
a gradual increase of five minutes each month, till he is walking about 
forty minutes twice a day. This increase should only be allowed pro- 
vided the patient continues to improve and provided he stands the 
exercise well, and provided the lung condition improves. A careful 
record of temperature should be taken at the hours of 8 a.m., 2 p.m., 
4p.m. and 8 p.m. If there should be any fever, the exercise should be 
stopped. By fever, I mean a temperature of over 99°F. taken at the 
above mentioned hours and persisting through the afternoon and evening. 
After each walk, the patient should always rest either on his reclining 
chair, or on a couch or bed. A definite amount of exercise should be 
prescribed for each patient, but each patient should be warned not to 
take the full amount, if this tires him. He should also be warned either 
not to take any exercise, or not to take his full amount, if he is not feeling 
in his usual condition of health. He should always exercise so as not 
to become tired. While exercising, he should be careful that he does 
not cough frequently, that he has no chest pains, no dyspnoea, and no 
palpitation of the heart. The increase in the amount of exercise should 
always be made according to the lung condition and the general symp- 
toms. Later on, a short evening walk after the evening meal is of de- 
cided advantage. No patient should increase his amount of exercise 
except on the advice of his physician. 

With those women who have a premenstrual rise of temperature, it 
is advisable to cut out the exercise until the temperature is again normal 
and has remained normal for several days. 

If all goes well, the patient may begin cautious exercise in going up 
hill on gently ascending ground, at the same hours and under the 
rules. Brehmer’s teaching is here particularly of value; “the lung 
patient should sit down not when he is tired, but in order not to tire 
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himself.” These hill climbing exercises, however, should be reserved 
only for cases which belong to the fibrous form of the disease, or who 
have reached it, that is, for those patients who either have no sputum, 
or no tubercle bacilliin the sputum. The limit of the walk is prescribed 
for each patient but he is strictly advised that he must not necessarily 
reach it. If he should feel even slightly tired, the descent should begin. 


EXERCISE TEMPERATURE 


There is a phenomenon in connection with exercise which is a dis- : 
puted question, namely, exercise temperature. Penzoldt (16) considers 
it to be an abnormal condition for all cases. Bruhl (22), Ritter (22), 
and others consider it as physiological when it falls to normal immedi- 
ately after the beginning of rest or within one-quarter of an hour. Some 
clinicians regard the pulse and blood pressure estimations as more im- 
portant than exercise temperature, when patients are exercising. 


TIME OF DAY TO EXERCISE 


The time of day at which the patient should exercise is important. 
I advise patients to exercise at 11 a.m. and 4 p.m. These hours 
suitable as they come midway between the meals and patients are able 
to rest after the exercise. The monotony of sitting in the reclining 
chair is also broken if exercise is taken at these hours. It is worth 
mentioning that many patients get great benefit from resting on their 
beds for one-half hour before and after each meal, especially if the appe- 
tite is poor, and if there is a feeble digestion. 


MAXIMUM AMOUNT OF WALKING EXERCISE THAT IS ALLOWED 


We should again keep in mind Brehmer’s valuable advice to his pa- 
tients; ‘the lung patient should sit down not when he is tired, but in 
order not to tire himself.” I believe that we often lose sight of this 
advice, when we advise patients to take long walks of several hours. 
It seems to me to be much safer to advise walks of not longer than one 
hour, preferably less, but to allow this to be taken morning and after- 
noon. In this way, we will guard the patient against overfatigue. He 
will then not use up his reserve strength but will constantly add to it. 
It is rarely that I advise patients even in good physical condition to 
take walks of over forty-five minutes to one hour at a time. 
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BREATHING EXERCISES 


There is considerable difference of opinion among clinicians with 
regard to breathing exercises. If begun too early in treatment they may 
do harm. If begun at the proper time, they will do no harm and may 
be of benefit. I do not consider that they are necessary. They can 
only be begun with safety when the patient has attained a closed lesion, 
that is, that he has either no sputum or has no tubercle bacilli in his 
sputum, and when he is allowed between one and two hours walking 
exercise a day without becoming fatigued and without the occurrence 
of signs of distress. These patients should have reached an arrested 
condition for a considerably long time and should be regarded as having 
the fibrous form of the disease. If we are sure that the tuberculous 
foci are closed and fibrously encapsulated, if cough and expectoration 
containing tubercle bacilli are lacking, such patients can scarcely be 
differentiated from sound ones, and then for the first time we can at- 
tempt with the help of the blood and lymph circulation, an inten- 
tionally increased ventilation of the healthy parts of the lung. 

Breathing exercises are preferably to be prescribed in the old Dett- 
weiler form: While the patient is in his reclining chair, he should from 
time to time breathe in deeply through the nose and breathe out slowly 
from the mouth; during his walks he should remain standing every 
quarter of an hour and take four or five deep breaths. 

These breathing exercises should be restricted to the above clinical 
form: Liebe (23) (9) uses breathing exercises as an expectorant and 
in my opinion uses them in an exaggerated form. His object is to cause 
cheesy parts of the disease to be expelled from the lungs. He also 
thinks that he obtains benefit from the stretching of pleuritic adhesions. 
These indications seem to me to be erroneous. In my judgment, we 
should only allow breathing exercises when the tuberculous foci are 
relatively healed and when there is nothing more to expectorate. 

Some clinicians find it useful to combine the above mentioned breath- 
ing exercises with light gymnastics such as raising the arms, rolling 
forward the arms, bending and stretching the trunk, exercises of the 
abdominal muscles, etc. The exercises of Keller-Hoerschelmann are 
very practical. 

I should like to warn against the use of apparatuses which are recom- 
mended for room gymnastics. The movements caused by these can 
occur too briskly and can lead to pulling and stretching of parts which 
were formerly diseased. 
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Exercise treatment for the phthisical should go hand in hand with 
the progress of the improvement and of the healing of the local diseased 
focus and its goal should be to strengthen the heart and the muscles 
and avoid a useless fat deposit, and to increase the breathing capacity 
of the still sound lung segments. 


WORK THERAPY 


Of recent years work therapy has received a great deal of attention. 
This is regarded by its advocates as an auxiliary means to cure patients 
of their pulmonary tuberculosis. Each patient should be carefully 
regulated with respect to his proper amount of work. As in the exercise 
therapy, we can separate our patients into three groups: 

1. Into the febrile active tuberculous patients who receive bed 

treatment. 
_ 2. Into the still active afebrile forms. 

3. Into the fibrous forms coming to an arrest. 

In group 1 every active occupation is forbidden. Only the mildest 
reading should be allowed. No knitting, sewing or any such occupation 
should be allowed. 

In group 2 occupation is allowed but is strictly measured out. Such 
occupation should be practised only in the open air. Light work that 
can be done by hand comes under consideration. This should not over- 
tax the eyes and should be done in the reclining position. Such patients 
are allowed to draw, embroider, knit, crochet, do cardboard work, 
weave raffia, and study. All this should be done in great moderation, 
and each patient should be strictly supervised. When these patients 
get stronger, they are sometimes allowed heavier work, such as reed 
basketry, stenography, and the study of languages. 

As soon as the patient can begin with walking exercises, his occupation 
can be shaped with more scope. Patients are then encouraged to in- 
dulge in nature study and to make collections of plants, beetles and 
butterflies. In the fall of the year seeking for fungi affords diversion. 
For amusement such games as croquet are to be considered. During 
the reclining treatment, light board games such as halma, dominoes, 
etc., can be safely allowed. Billiards, bowling, card playing, chess, 
should not be allowed. The exercise obtained from billiards and bowl- 
ing is too rough. Cards and chess excite. Each patient must be ad- 
vised individually. Amateur photography should be cautiously allowed. 
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Shooting exercises in a shooting stand are allowed. If the opportunity 
is afforded to fish, patients of group 2 are allowed this recreation for a 
short time each day. 

With these patients work and amusement should be prescribed and 
superintended just as exactly as exercise. The performing of music in 
any form should not be allowed in this group. 

Group 3 contains, in my opinion, the only cases which should be 
considered for real work therapy. As I have already stated, patients 
with arrested fibrous processes should be given systematic walking 
exercise. These are the only cases which are suitable for the suggestions 
of a rational work treatment. This mode of treatment has been em- 
ployed mostly in sanatoria. Among the first physicians who used it 
were Gebser (24) and Brecke (25). In suitable cases, Brecke prescribed 
work for one hour morning and afternoon. This consisted chiefly in 
garden and field work. Carpentry work was also performed. He ob- 
tained the impression that this kind of work assisted patients towards 
health. Physicians in the public sanatoria then recommended work 
therapy in a similar way. For men the work consisted almost always 
of field and garden work and of work in the different branches of trade; 
for women, of house and garden work. 

One obtains the impression that work therapy is sometimes advised 
in a too schematic way, and I would like to again emphasize the fact 
that only those cases are suitable for it which have a well arrested fibrous 
process, and which have no tubercle bacilli in the sputum. It is a form 
of treatment that is better suited for public sanatoria than for private 
institutions and private practice. In public sanatoria we treat a large 
number of patients who have had to earn their living by manual labor 
and their muscles are accustomed to manual work. Work therapy for 
such patients is much easier than it is to patients in private sanatoria, 
and to private patients, because many of these latter patients have 
never been accustomed to manual labor. It is not only distasteful to 
them, but their muscles have never been trained to it. I would most 
strongly advise against work therapy for these latter patients. I will 
show later that the after results of patients treated by work therapy 
are not nearly so good as those treated by the usual rest and exercise 
treatment. On this account, I am opposed to heavy manual work for 
patients. 

I fully agree with Penzoldt (11), who is opposed to bodily work in 
public sanatoria on account of the short time of institutional treatment. 
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Baumler (26), a strong advocate of systematic work therapy, favors 
an extension of the sanatorium treatment to carry it out. Work colo- 
nies have been recently established in order to carry out work treatment 
after the conclusion of the sanatorium treatment. Rubel (27) has been 
energetic in this direction. 

Work therapy has its opponents and its strong advocates. Two con- 
ditions are absolutely essential to its employment. First, it should 
only be used with suitable cases, and secondly, it should be very strictly 
supervised. Graduated work, also called graduated labor, has been 
intensively used at the Brompton Hospital Sanatorium at Frimley in 
Surrey, England, especially by a former medical superintendent, Dr. 
Marcus Paterson (28). This was advised to suit the needs of the work- 
ing class patients received at the institution. The course of exercise 
and work through which a patient passes, provided his progress is not 
impeded by recurring elevations of temperature or other signs of con- 
stitutional disturbances are as follows: 


1. Walking. Distances varying from one mile to six miles daily. 


Labor 


2. Grade 1. Carrying a small basket with weight of 10 pounds, about 
six to seven miles daily. 

Alternative: Light weeding; potting plants; watering; etc. 

3. Grade 2. Carrying a basket with weight of 18 pounds about six to 
seven miles daily. 

Alternative: weeding; watering; chopping firewood; painting; etc. 

4. Grade 3. Light garden work; sweeping; hoeing; raking; etc. 

5. Grade 4. Using a small fork or spade; mowing and rolling grass; sawing 
wood; etc. 

6. Grade 5. Using a full-sized pick, fork or spade; trenching ground; felling 
trees and general heavy work; mixing cement; etc. 

7. Grade 6. As in Grade 5, but patients work for five hours each day 
instead of four (as in Grades 1-5). 

If all goes well, the patient spends some two or three weeks in walking 
exercises and on each grade of labor, the whole course in a successful case 
taking from three to four months and on its completion the patient should 
be in a condition to return to work. 


The above scheme shows the method of treatment employed in the 
care of male patients. In the case of female patients, a similar scheme 
is employed but the exercises are of a lighter nature. They do work 
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according to their strength; keep the land belonging to their division in 
order; take care of a small kitchen garden and the chicken court. 

Paterson’s basic thought is to dose the work exactly. I wish to 
emphasize the fact that this work therapy should only be considered 
for the positively arrested forms of fibrous phthisis. As employed by 
Paterson, the forms of work therapy are not different from those em- 
ployed in other sanatoria, but he seemed to use more system and method. 

To carry out accurately the English graduated labor treatment de- 
mands very careful medical and personal supervision and it really belongs 
to the domain of institutions and hospitals. Further on, I will compare 
the results obtained at Frimley with those obtained at two sanatoria 
where the usual rest and exercise treatment is employed. It will be 
. seen that the results obtained by these sanatoria are much superior to 
those obtained by graduated labor at Frimley. 

I have touched upon mental work several times in the preceding. 
It should not be neglected. In fever cases only the lightest literature 
should be allowed. Patients with disease which is healing or which is 
arrested should occupy themselves mentally according to their degree 
of education. The physician should supervise the literature. Exciting 
books should be absolutely forbidden’ The instructive lectures upon 
all branches of science which are given in many sanatoria after the 
example of Weickews in Go6rbersdorf are very worthy of imitation. 
Sanatoria thus become important educational institutions. Much of 
the mental misery which exists in patients in sanatoria can be immensely 
reduced by such lectures and entertainments. Mental work should be 
regulated with the same care as exercise therapy. 

Before leaving this important subject of work therapy, I wish to 
mention the work of Dr. J. Roddick Byers (29). Dr. Byers has treated 
many of the soldiers in the Canadian Army, who developed pulmonary 
tuberculosis. With the usual methods of rest and exercise, he found 
it exceedingly difficult to maintain discipline and to keep the soldiers 
for a sufficient length of time to get permanent results. With vocational 
training, he has been able to overcome these difficulties to a great extent. 
His methods are conservative and are used only with the soldiers. His 
Classes A and B correspond closely, with Classes 1 and 2 of my classi- 
fication. In his Class C are patients who, having been prepared for 
active work in the work shop by walking and other exercises involving 
light duty, report to the shop where they are instructed in such arts 
and crafts as basketry, carving, modelling, metal work, picture framing, 
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illuminating, engraving, stencilling, cabinet and toy making, typewrit- 
ing, design and drawing, instruction in classics and mathematics, while 
in the summer, the garden gives those whose tastes lie in this direction 
ample opportunity to experiment and study plant growth and at the 
same time beautify the grounds of the institution. Most of the soldiers 
were recent and favorable cases, and could thus be treated with more 
latitude than the civilian patients. The soldiers were usually in good 
physical condition. 

Sport should be eliminated from the treatment of chronic lung tuber- 
culosis. After a time one can allow such patients skating. Skating 
is allowed to patients under certain conditions. They should either 
have reached the fibroid stage, that is, without tubercle bacilli in their 
sputum, or they should be in a well arrested and good physical con- 
dition. They should also be accustomed to this pastime, otherwise a 
hard fall might do harm to the lungs. Other sports and exercises, 
dancing, tennis, baseball, rowing, football, gymnastics on racks, fencing, 
skiing, tobogganing, mountain and air sport, swimming, should be 
forbidden for years, or at any rate until one can speak of complete heal- 
ing. Golf should not be allowed for some years after the patient has 
obtained a complete arrest and has no tubercle bacilli in sputum. A 
period of several years should elapse before any of these exercises should 
be resumed. Horseback riding takes a special place under sport-like 
exercises. Lebert (6) is opposed to it, in opposition to the older thera- 
peutists, Sydenham, Clark, Hufeland and others. He saw no advantage 
from horseback riding exercise. Blumenfeld (30) allows it to be cau- 
tiously employed in patients whose disease is well stationary. Horse- 
back riding does not exert the heart so much as the above mentioned 
sport exercises, and in the relatively healed phthisical patient the heart 
is further cautiously strengthened, and not tired, or exhausted. I do 
not allow horseback riding to patients who are under treatment, but 
think it can be safely used with benefit when patients have had a closed 
tuberculosis for a number of years and are thus in an apparently cured 
condition. After overcoming the bacterial poisons .of the disease the 
heart should be spared for a long time and for this reason the patient 
should avoid driving an automobile for a considerable time. 

Sport is a prophylaxis for the one disposed to phthisis, and it is also 
a protection against recurrence of disease. It should therefore be 
handled sensibly to these ends. 
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PHYSICAL EXAMINATION IN THE DIAGNOSIS OF 
EARLY PULMONARY TUBERCULOSIS! 


LOUIS HAMMAN 


I am asked to put a value on the physical examination in the diagno- 
sis of early pulmonary tuberculosis. This request is straightforward 
enough, and the answer should be equally direct, but the harder I try 
to formulate a precise response, the greater are the difficulties that arise. 
Before putting a value on a diagnostic method, it is essential to under- 
stand clearly just what is to be diagnosed. It is true that I am asked 
concerning the diagnosis of pulmonary tuberculosis, but just what is 
meant by pulmonary tuberculosis? A number of far different things 
may be meant, each with far different diagnostic criteria. A few brief 
considerations will make the matter clear. 

As is well known on satisfactory evidence, most human beings are 
infected with tuberculosis. This infection occurs for the most part in 
childhood, and the infection generally involves the lungs. It is true 
that the pulmonary lesions usually pass unnoticed, giving no clinical 
evidence of their presence. However, they leave a mark, a very definite 
mark, of their visit, and lungs thus affected are structurally never the 
same as they were before the infection. At least one-third of all adults 
show persisting abnormalities which may be detected by percussion . 
and auscultation; and the roentgen ray, which reveals slight structural 
changes in the lungs more accurately than physical methods of explor- 
ation, shows such abnormalities in a much larger number. When a 
hundred men come before us for examination, we know at once that 
at least seventy have pulmonary tuberculosis. Am I asked to state by 
what signs the infected may be discovered from the uninfected? Cer- 
tainly nothing could be further from your minds than to seek light on 
such an academic question. The prevalence of the marks of pulmonary 
tuberculous infection has an important clinical bearing, but as phy- 
sicians we are interested in disease, and only indirectly in infection. 
We know that of the seventy with signs of pulmonary change, only 

1 Read before the Section on Medicine of the Medical Society of the State of Pennsylvania, 


Philadelphia Session, September 25, 1918. 
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four or five will develop the disease, pulmonary tuberculosis. What we 
seek to learn are methods by which we may recognize which four of the 
seventy are destined to this unfortunate issue, or if this aim be beyond 
our reach, then at least to learn methods to detect the very earliest 
manifestations of tuberculous disease. Nothing can be more important, 
therefore, from the clinical standpoint than to distinguish between 
tuberculous infection and tuberculous disease. I realize, of course 
that this distinction is in a way artificial, but for the purposes of practice 
some such distinction is so important that it is, to my mind, not only 
permissible, but imperative to make it. 

As L have indicated, the aid we ask of physical signs in the diagnosis 
of early pulmonary tuberculosis will depend on what we wish to diagnose. 
I can foresee three practical possibilities: (1) We may seek by ultrare- 
finement in physical methods to detect the slightest lung changes, and 
thus learn in a rough way the incidence of pulmonary tuberculous lesions. 
(2) We may seek to discover among a number of applicants for ex- 
amination those with definite active pulmonary tuberculosis; in other 
words, those with tuberculous disease. (3) We may seek to discover 
among those not actively tuberculous, the few who will subsequently 
develop pulmonary tuberculosis, or at least those peculiarly likely to 
develop the disease under unfavorable circumstances. 

Pulmonary changes, the fesults of old long-died-out tuberculous 
infection, have but a secondary interest for physicians. Their only 
important practical bearing is their prevalence and the difficulty they 
offer to the diagnosis of pulmonary disease. The changes may be 
recognized by an altered percussion note, altered breath sounds, and 
intensified voice sounds. ‘These signs are discovered nearly always at or 
near the apices because the changes are particularly common in these 
areas, and because changes situated at the apices are more readily 
detected than when they are located elsewhere. The frequency with 
which such abnormal signs are found depends on the skill of the examiner. 
Those who have developed unusual finesse in percussion and auscultation 
will find them commonly; those unable to detect any but gross lesions 
will invariably miss them. As isolated clinical manifestations, they 
bespeak infection, not disease, and the distinction between infection 
and disease, when such signs are the only objective evidence of pul- 
monary change, rests on data other than those furnished by percussion 
and auscultation. They are important in diagnosis because so fre- 
quently they are erroneously interpreted to indicate tuberculous disease. 
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The recognition of tuberculous disease is the diagnostic problem 
that chiefly concerns the practitioner. In our daily work as physician, 
we seek to pick out among the patients who come to us for relief, not 
the tuberculous infected but the tuberculous sick, and we seek to pick 
these out at the very earliest period of their illness. However, the early 
diagnosis of pulmonary tuberculosis is beset with difficulties. To reach 
a satisfactory conclusion we draw to our aid every pertinent method of 
investigation. Percussion and auscultation are only two of the many 
methods ‘employed, and by no means the most important methods. 
Since changes in percussion and auscultation are found so commonly in 
the healthy, and since the same physical signs may be the only evidence 
of pulmonary change in the early stages of active pulmonary tuber- 
culosis, the emphasis we put on the results of the physical examination 
depends on the patient’s symptoms. If a robust, healthy man shows 
a little dulness and harsh or blowing breathing at an apex, we disregard 
the findings; if the same patient should come complaining of a recent 
hemoptysis, we would view the case in an altogether different light. 
It its therefore impossible to put an absolute value on the physical 
examination in the diagnosis of pulmonary tuberculosis. It really takes 
its value from the relations of all the other associated clinical facts. 
We may make one exception to this general statement and that in favor 
of rales. When definite moist rales are limited to an apex, this is an 
almost absolute indication of pulmonary tuberculosis, provided the 
general evidence points to the presence of the disease. This conclusion 
may safely be drawn, even though at the time of examination the 
usual symptoms of tuberculous disease are absent. In putting this 
very important emphasis on the significance of localized apical rales, 
I must take the precaution to explain that by rales I mean definite un- 
mistakable fine moist sounds heard at an apex, and that I do not mean 
the many adventitious sounds that so frequently puzzle the adept and 
mislead the novice. Unless the presence of moist rales be undisputed, 
it is not fair to give the finding that diagnostic predominance which, in 
my opinion, unquestionable rales deserve. 

Although great difficulty and uncertainty surround the early diagnosis 
of pulmonary tuberculosis, this problem is far simpler than to attempt 
to pick out from the infected the few destined, or at least likely, to 
develop active disease. At the present time no one can escape reference 
to important war problems, and as far as tuberculosis is concerned, the 
important problem is not only to exclude from active service the ob- 
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viously tuberculous, but to exclude as well those who are peculiarly 
likely to develop the disease under the exposure and hardship incident 
to camp life. Here we come on most uncertain ground for we have no 
adequate experience to guide us. We all have certain notions about 
the type of individual likely to become tuberculous, but in ordinary life 
our notions on this score are so commonly upset that we hesitate to put 
more reliance on them when applied on a larger scale. I am to discuss 
only the bearing that the physical examination has on the question. 
Had I the choice, I should lay greater emphasis on other methods, but, 
even if the choice were mine, these other methods are not applicable 
to the examination of recruits. Our decision on the liability to develop 
pulmonary tuberculosis rests in the final analysis on a single principle. 
Perhaps we do not all avow the principle, but unquestionably it guides 
our choice. This principle is that the liability to develop tuberculosis 
is directly proportionate to the extent of pulmonary involvement. You 
are to assume that in a large body of men the definitely tuberculous 
have been excluded by skillful examiners. The remaining number, all 
apparently healthy, may be divided into three groups: (1) Those with 
no, or only very slight, pulmonary changes to percussion and auscul- 
tation and to roentgen ray examination; (2) those with more marked 
pulmonary changes; (3) those with very definite pulmonary changes. 
The first group we feel quite*sure about; they are the picked men for 
whom we feel little concern. The third group we are very dubious 
about; for instance, we hesitate to accept them for active service, and 
when the signs are particularly marked, we reject them. The second 
group comprises the questionable men, suitable for service, but about 
many of them we have grave doubts of the outcome. We certainly act 
as though we were sure, could the experiment be finished, that only 
a small number in Group 1, a larger number in Group 2, and a still 
larger number in Group 3 will develop pulmonary tuberculosis. I do 
not deprecate the practice based on this assumption; I yield to it 
myself, but I should like to point out that the inference is purely 
gratuitous. Indeed I have much misgiving lest the actual results con- 
tradict the generally accepted principle. 

I say the inference is purely gratuitous because there are no established 
facts tosupportit. It is likely to be right; it is just as likely to be wrong. 
As far as I know, the only observation that can excuse its general adop- 
tion is that a person who has had one attack of outspoken pulmonary 
tuberculosis, from which he has recovered, is more likely to have another 
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attack than is a hitherto healthy person to come down with the disease. 
Our knowledge of the advance of tuberculous infection under experi- 
mental conditions is still very incomplete, and its progress in man is 
hardly at all understood. Why is it that one infected person develops 
pulmonary tuberculosis and his infected neighbor escapes all clinical 
manifestations of disease? We are fond of speaking of degrees of re- 
sistance as though this explained the difference. However, resistance 
explains nothing because we know nothing about resistance to tuber- 
culous disease; it is only a word to conjure with. Can anyone mention 
a single tangible factor in resistance? Certainly it bears no relation to 
the state of body nutrition. The things we commonly speak of as in- 
fluencing resistance have often a purely mechanical relation. The chance 
location of a tubercle may be the deciding factor in what is called resist- 
ance. A combination of unforeseen and unforeseeable circumstances 
may determine the extension of a tuberculous focus, which up to that 
time had been innocuous. For instance, overexertion or pregnancy 
occurring at a moment when the focus is in a condition favorable to 
extension, may light up tuberculous disease. The same exertion or 
pregnancy occurring months earlier, or later, might be passed over 
without disaster. The extent of pulmonary change, provided the in- 
fection causing the change has become inactive, can have but little 
influence on such accidental association of circumstances. Certainly 
physical examination, provided rales be absent, can not decide whether 
a lesion be active or inactive. Roentgenologists claim that in many 
instances they can distinguish recent active from old inactive lesions, 
but their claim requires substantiation. 

I can think of no problem in tuberculosis of greater practical impor- 
tance than this question. Current events offer a remarkable opportunity 
to solve it, which it were a pity to allow to pass unused. If the data are 
ever available, another cherished opinion may be shattered. Perhaps 
the principle we now act on, that the liability to develop pulmonary 
tuberculosis is directly proportionate to the extent of pulmonary 
involvement, may be abandoned. 
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THE PRODUCTION OF PULMONARY TUBERCULOSIS IN 
GUINEA PIGS BY MEANS OF FINELY DIVIDED 
DROPLETS OF SPUTUM 


J. B. ROGERS 


From the Percy Shields Laboratory, Cincinnati Tuberculosis Sanatorium 


The mode of infection in pulmonary tuberculosis is a matter of 
importance to the individual and the community at large. Consider- 
able time has been spent in investigating this subject. The fact has 
been long established that the most common source is from man to 
man; the exact mode of transmission, however, is still in dispute. The 
preponderance of evidence, thus far presented, points to the inhalation 
of the tubercle bacillus either in finely divided droplets of sputum from 
_a coughing consumptive, or from dust particles laden with the virus, 
and a subsequent development of the lesions. 

Heymann (1), in attempting to prove the rationale of Fliigge’s droplet 
method, held twenty-nine pigs in front of coughing tuberculous patients 
several hours daily, varying from thirteen to thirty days, and as a 
result six developed definite tuberculosis, while three were probably 
tuberculous. His failure to infect a larger percentage was explained by 
him as being due to a mechanical interference of the passing of the 
droplets through the respiratory passages of the pig, which he did not 
suppose to be the case in man, and also that the spray was spread in 
all directions and was not inhaled by the pigs. 

Calmette (2), in his series of investigations was unable to produce 
anthracosis in the lungs of animals by causing them to inhale an at- 
mosphere saturated with lamp-black. He also failed to get tubercle 
bacilli, either dry or moist, inhaled beyond the bifurcation of the trachea, 
and therefore he denies the possibility of the inhalation method in the 
production of pulmonary tuberculosis. 

A large number of inhalation experiments, using finely divided drop- 
lets of sputum, have been reported by different workers. The work 
done heretofore has usually been open to criticism, inasmuch as the 
mouth of.the sprayed animal was not protected and the organism might 
have been swallowed and passed through the mucous membrane into 
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Feeling that more work along this line might be profitable, we carried 
out the following experiment: 

Twenty healthy guinea pigs, weighing approximately 650 grams each, 
were completely wrapped in thick cloth, leaving only the nasal passages 
exposed. They were then placed in a well closed wooden box which 
was covered with towels. At the end of the box was a small opening, 
and through this the nozzle of an ordinary atomizer, containing a solution 
of tuberculous sputum in sterile water, was inserted, the solution being 
in the proportion of about 1 to 100. (By placing the sputum into a 
small flask which contained sterile beads, a fairly good emulsion could 
be obtained.) Each pig was kept in the atmosphere saturated with 
the spray for about five minutes, the mouth and nose of the operator 
being covered with amask. ‘The pigs were then removed, and the mouth 
and nose thoroughly exposed and swabbed with alcohol. They were 
then unwrapped and given a complete bath in a 1 to 5000 solution of 
bichloride of mercury. This process was repeated at irregular in- 
tervals, usually about seven days, over a period of from six to nine weeks. 
At the end of this time the pigs were etherized and examined. 


AUTOPSY REPORTS 


Four guinea pigs were sprayed six times during a period from October 15, 
1918, to December 24, 1918. Autopsied January 1, 1919. 

Guinea pig 1. Numerous tubercles were found in the lobes of both lungs. 
An occasional tubercle in the liver and cervical glands. 

Guinea pig 2. All lobes of the lungs were filled with caseating tubercles. 
An occasional tubercle in the liver and spleen. Necrotic areas in the bronchial 
and cervical glands. 

Guinea pig 3. All lobes of the lungs contained large and small caseating 
tubercles. Tubercles in the liver, spleen and bronchial glands. 

Sixteen pigs were sprayed at irregular intervals from November 3, 1918 to 
January 6, 1919. All were etherized and examined January 8, 1919. 

Guinea pig 1. Numerous tubercles throughout all lobes of the lungs. 
Tubercles in the liver, spleen, bronchial and cervical glands. 

Guinea pig 2. Numerous small tubercles throughout all lobes of the lungs. 
Tubercles in the liver and spleen. Bronchial glands were enlarged and 
contained necrotic areas. 

Guinea pig 3. Tubercles in all lobes of the lungs; more numerous in 
the lower lobes. Millet-size tubercles in the spleen. Enlargement of the 
bronchial glands with necrosis and suppuration. 
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Guinea pig 4. Small tubercles throughout the different lobes of the lungs, 
Tubercles in the liver. Cervical and mediastinal glands were large with central 
areas of necrosis. 

Guinea pig 5. Small hard tubercles throughout all lobes of the lungs, 
Tubercles in the liver and spleen. Enlargement of the cervical and medias- 
tinal glands. 

Guinea pig 6. Tubercles in all lobes of the lungs. Small tubercles in the 
liver. Large caseating nodules in the spleen. Enlargement of the mesen- 
teric, mediastinal and cervical glands. 

Guinea pig 7. Tubercles in all lobes of the lungs. Tubercles in the liver. 
Large caseating masses in the spleen. Enlargement of the bronchial glands. 

Guinea pig 8. Numerous tubercles in all lobes of the lungs. Spleen 
enlarged and contained necrotic areas. Liver contained a small number of 
tubercles. Bronchial glands were enlarged. 

Guinea pig 9. Numerous tubercles in all lobes of the lungs. Cervical and 
mediastinal glands contained central areas of necrosis. 

Guinea pig 10.. Tubercles throughout the different lobes of the lungs. 
Cervical, mediastinal and bronchial glands were enlarged. Liver and spleen 
contained necrotic masses. Ulcers were found in the colon. 

Guinea pig 11. Lungs contained numerous large and small tubercles in 
the different lobes. Liver and spleen contained small hard tubercles. Bron- 
chial glands were very large and contained pus. Cervical glands were 
enlarged and caseous. 

Guinea pig 12. Large and small tubercles equally distributed throughout all 
lobes of the lungs. Cervical glands were slightly enlarged. Small tubercles 
in the liver and spleen. Submucous tubercles in the colon. 

Guinea pig 13. Hard tubercles present in all lobes of the lungs. Bron- 
chial glands were enlarged and necrotic. An occasional tubercle in the 
liver. 

Guinea pig 14. Moderately large number of tubercles found in all lobes 
of the lungs. Liver and spleen contained very small tubercles. Bronchial, 
cervical and inguinal glands were enlarged and contained necrotic areas. 

Guinea pig 15. A large number of millet-size tubercles were present in 
all lobes of the lungs. Spleen contained a few tubercles. Mediastinal, 
cervical, bronchial and mesenteric glands were enlarged. 

Guinea pig 16. Lungs contained numerous large and small hard nodules. 
Enlargement and necrosis of the bronchial glands. Tubercles in the spleen. 


SUMMARY AND CONCLUSION 


The exposure of the nasal passages of guinea pigs to sprays of finely 
divided particles of sputum has invariably resulted in the development 
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of pulmonary tuberculosis. Other viscera were generally involved, but 
less uniformly; the: mesenteric glands in only 10 per cent of the cases. 
From this we believe the probability of the bacilli having entered the 
oesophagus and having been swallowed and absorbed from the intestinal 
mucosa, can practically be discarded. The cervical glands showed 
tuberculous changeS in 60 per cent, and the fact cannot be overlooked 
that the infection might have entered through the nasal mucous mem- 
brane. The difficulty of settling this question by inhalation experi- 
ments is very apparent, and further investigations are necessary. We 
do believe however that guinea pigs held in front of coughing tuber- 
culous patients will enable us to determine quantitatively the dangers 
of infection from this source. 
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The Tuberculin Tests in Childhood.— 
For the prevention of tuberculosis in child- 
hood it is necessary to have close coopera- 
tion between the health department and the 
private physician; and there should be a 
standardized test used to classify the chil- 
dren as to the extent and activity of their 
infections. The author thinks this stand- 
ardization can be done by means of the tuber- 
culin tests. He considers especially the von 
Pirquet, the intracutaneous and the Ellis 
multiple papillary cutaneous test. The in- 
tracutaneous test is best suited for the de- 
- termination of the degree of sensitiveness to 
tuberculin, inasmuch as a definite amount 
can be injected and its absorption is certain. 
The degree of sensitiveness determines the 
initial therapeutic dose. The Ellis multiple 
papillary cutaneous test serves to determine 
the various stages of tuberculosis from the 
latent to the advanced forms. It also indi- 
cates the amount of tissue involved. All 
children shown to have active disease by the 
tuberculin tests should be kept under close 
observation by the health authorities and if 
possible sent to preventoria for at least one 
year or until the test shows no activity. In 
the treatment of clinical disease all cases 
should receive the benefit of tuberculin and 
the initial dose should be determined by one 
of the hypersensitiveness tests. The hope 
for the eventual eradication of tuberculosis 
depends on the prophylactic measures di- 
rected to the care of infected children—A 
Comparison of the Various Tuberculin Tests 
in Childhood, E. F. Warner, Minnesota Med., 
September, 1918, I, No. 9, 337. 


Tuberculosis in Infants and Children. 
—Statistics of infant mortality that show the 
ratio of deaths from tuberculosis compared 
to other diseases do not give a true concep- 
tion of the importance of tuberculosis at this 
period of life. To arrive at a better under- 
standing of this problem, we must prepare 
figures showing the absolute number of deaths 
annually. We then find that in no one year 
do the deaths from tuberculosis exceed those 
of the first year of life. This great loss is 
due in part to the peculiar susceptibility 
of infants, in part to the fact that they re- 
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ceive an exceptionally large amount of the 
infective agent. The dosage is large, not 
only in an absolute sense, in the number of 
bacilli conveyed by the mother or other in- 
fected individual, but also from a relative 
point of view, when we consider the com- 
paratively small size and weight of the baby. 
Bovine infection plays a part that is minor 
but not negligible. In view of the not in- 
considerable mortality that has been shown 
to be occasioned by the bovine type of bacil- 
lus, it would be well if cultural studies of 
tuberculosis in infants should be carried out 
from time to time, in order to gain an insight 
into the degree to which milk employed for 
infant feeding is contaminated by virulent 
tubercle bacilli. 

Following the period of infancy there is a 
quiescent phase in the mortality from tuber- 
culosis, throughout which the deaths de- 
crease year by year, although the number of 
infections, as shown by the tuberculin reac- 
tion, steadily increases. These infections 
are due probably to latent carriers, to indi- 
viduals, who from time to time shed tubercle 
bacilli. A daily examination of the sputum 
of a series of individuals, carried out carefully 
and for a period of months, might well be 
undertaken in order to test the validity of 
this hypothesis. 

There is a second active phase in connec- 
tion with the mortality from tuberculosis. 
This is commonly associated with the third 
quinquennium of life. If we study the 
deaths year by year, rather than by quin- 
quenniums, we find that this period begins at 
13 years of age, and that it is not coincident 
in females and in males. Among the former 
it sets in rather sharply at the age of 12 
whereas among the boys the flare up does not 
manifest itself until the age of 16, This dis- 
tinction was found to hold good for several 
large cities, and is governed probably by 
the onset of puberty. This uniform peri- 
odicity in the increase of deaths from tuber- 
culosis, taking place in both girls and boys 
at a definite year of life, leads us to believe 
that the disease is due to an ‘“‘autogenous re- 
infection” from some latent focus, rather 
than a fresh infection from a tuberculous 
individual, 
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Much good could be accomplished in com- 
bating tuberculosis both in infants and at 
puberty by providing country preventoriums 
in connection with the large cities. In view 
of the mortality incidence outlined above, it 
would seem advisable to change the present 
usage in regard to the older children and to 
restrict these institutions to girls from the 
ages of 10 to 16 and to boys from 14 to 18. 
In this way provision would be made for 
hygienic measures two years before the on- 
set of the second period of high mortality.— 
The Significance of Tuberculosis in Infants 
and Children with Measures for their Protec- 
tion, A. F. Hess, J. Am. Ass., January 14, 
1919, LXXII, No. 2, 83. 


Prophylaxis in Children.—We are not 
justified in looking upon the early infection 
of childhood with so little concern. Our 
knowledge that this infection creates immu- 
nity probably has resulted in giving us a feel- 
ing of undue security. The cure of tubercu- 
losis depends upon adequate attention being 
given the child during the early years. The 
school age is one of very rapidly increasing 
liability to consumption. Not less impor- 
tant is the fact that the chief bulwark against 
the inroads of the germ of this disease is a 
vigorous constitution—The Prevention of 
Tuberculosis in Children, F. F. D. Reckford, 
Med. Insurance and Health Conserv., July, 
1918, XXVII, No. 10, 437. 


Chest Fluoroscopy.—From their exper- 
ience at Camp Lewis, the authors emphasize 
the importance of chest fluoroscopy in the de- 
tection of obscure morbid conditions. They 
hold that twenty-five per cent of all men 
should be subjected to thorough examination 
for the detection of possible abnormalities. 
Out of a total representation of 13,893 chest 
fluoroscopies, 425 patients were rejected on 
account of pulmonary tuberculosis. A con- 
siderable percentage of these had been recog- 
nized by the tuberculosis board, and very 
few cases of tuberculosis, overlooked in the 
mustering office work, have been admitted 
as such to the base hospital after being mus- 
tered. The authors are convinced that with 
careful examination very few cases of tuber- 
culosis will pass the roentgenologist unrecog- 
nized. They have been very careful not to 
diagnose tuberculosis unless the evidence 
was unmistakable, and believe that the 
method should receive more widespread rec- 
ognition. The importance of the facts to be 
observed by fluoroscope are pointed out and 
its advantages for detection of given lesions 
are stated, with the specia! methods required 
for their detection. Among the abnormali- 
ties were five cases of unmistakable bron- 
chiectasis detected by the screen and verified 
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by the plate and the clinician. The fluoro- 
scopic characteristics are: marked increase 
in density along the course of the secondary 
bronchi ducts, fibrous changes and dilated 
spaces varying in size and shape depending 
on the size of the bronchi involved and the 
degree of obstruction; also increased visi- 
bility of the secondary bronchi from dust 
deposit. Pneumonoconiosis is easily recog- 
nized and differentiated from ordinary 
chronic bronchitis by plates and clinical ob- 
servation. Slight unilateral pleural effusions 
were detected. About one man in 3,000 has 
a complete visceral transposition. Many 
postpneumonic abnormalities were detected, 
one case of carcoma of the lungs, changes due 
to adhesions, etc. Fluoroscopy should not 
be considered as a mere adjunct in chest di- 
agnosis, but should be primarily used to de- 
tect abnormalities, especially in a wholesale 
examinations to which only a short time can 
be given to each individual—The Value of 
Chest Fluoroscopy, F. E. Diemer and R. D. 
Mac Rac, J. Am. M. Ass., January 18, 1919, 
LXXII, No. 3, 172. 


X-Ray Diagnosis of Pulmonary Tuber- 
culosis.—The roentgenologist and the inter- 
nist are peculiarly alike. Neither is able to 
distinguish pathognomonically between the 
tuberculous and the non-tuberculous, to de- 
tect infallibly the first signs of incipient dis- 
ease or to decide unequivocally between the 
active and the quiescent lesions. But given 
physical signs and we can demonstrate the 
exact extent of the pulmonary involvement; 
given a positive Wassermann and we can de- 
fine the location of each luetic focus in the 
lungs; given the history of primary carcinoma 
and we can show the first signs of thoracic 
metastasis;—all with a precision unapproach- 
able by clinical methods alone. The roent- 
gen analysis is quantitative rather than quali- 
tative and the roentgen map is accurate for 
boundaries but indefinite for specific names. 
In the recognition of incipient tuberculosis 
and to distinguish between an active and a 
quiescent case, why should not the serial 
plate method be used? It obviously cannot 
be the rapid serial used in gastric and duo- 
denal roentgenology. . It must be more akin 
to the cinematographic serials of plants. If 
a growing flower can be made to expand be- 
fore our eyes why cannot a progressive lung 
lesion be similarly demonstrated? The ob- 
jections are the number of plates required 
and the length of time during which the pa- 
tient is losing valuable ground. But in the 
case of pulmonary lesions it is solely the 
point of progression that is to be demon- 
strated. And a few plates only, possibly 
of circumscribed area would suffice. As for 
the length of time required we must appreci- 
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ate the fact that the methods of the internist 
in similar cases are essentially serial. He 
takes serial temperature and pulse records. 
He repeats for days, weeks or months his 
physical examination. It is only in the well- 
marked case or in one where tubercle bacilli 
can be found in the sputum that he can 
reach a decision from a single interview. 
And yet the roentgenologist is expected to 
reach his decision from a single examination. 
As well make an instantaneous photograph 
of an automobile to determine whether or not 
it is moving as to make an instantaneous 
plate of the chest to show whether or not 
the lesion is progressive. To be sure clever 
inferences can be made in both cases. 

It is suggested that the hilus cluster of 
shadows should be carefully charted in hopes 
that definite figures will recur to which some 
significance may be attached. The inverted 
comma sign is a differentiation in this direc- 
tion. The hilus cluster, the pulmonary 
pleiades, like a swarm of foci tangled in lym- 
phatic braid, is at once the hope and de- 
spair of the roentgenologist. It is here 
that he must look for the first sign of pul- 
monary infection. The lymphatic system 
of the lungs and lower bronchi and the upper 
abdomen drain mostly into these nodes. 
Dust particles as well as bacteria find lodge- 
ment here. The normal hilus of age would 
be pathologic for ‘youth. The pulmonary 
history of each individual is here permanently 
recorded. It remains for us to decipher the 
hieroglyphics. Yet another suggestion is a 
refinement of team-work between the in- 
ternist and his natural consultant, the roent- 
genologist. When in a stereoscopic set of 
plates one or more lines of increased density 
can be traced from hilus to periphery, the 
exact location of their chest-wall endings 
may be marked on the patient. At this 
particular point the internist should place 
his stethoscope and listen for the ausculatory 
signs of active lesions. Along this line of 
density may be transmitted delicate sounds 
from the interior of the lung and from the 
hilus.— The X-Ray Diagnosis of Pulmon- 
ary Tuberculosis. Editorial, Am. J. Roent- 
genol., March, 1918, v. No. 3, 148. 


X-Ray Diagnosis and Treatment.—The 
lymphatic system plays a very important 
part in the development of tuberculosis. 
The diagnosis of early tuberculous disease de- 
pends on the clinician’s viewpoint rather than 
on that of the pathologist. The interest of 
the clinician centers largely on the early con- 
stitutional symptoms of infection. With 
constitutional disturbances we should be on 
the lookout for glandular involvement, either 
in the tonsils, the cervical or the bronchial 
glands. Radiography, while it does not in- 


variably tell us whether we are dealing with 
an active or a latent infection, does show cal- 
cified tubercles if present; and a calcified 
tubercle in its quiescent state should be con- 
sidered important, not only on account of 
the positive evidence of infection, but more 
important still, from therapeutic considera- 
tions. A latent tuberculosis of the glands 
may be the center at any time of an active 
process; and it should be dealt with while in 
its active state in order that the future of 
the patient may remain safe. As an evi- 
dence of secondary infection, or rather a 
flaring up of a smouldering fire from the cal- 
cified glands, the X-ray shows in many cases 
the hilus thickened with caseous deposits; 
and from these foci-frequently appears an 
extension of the affected area to the paren- 
chyma of the lung, more often to the apex, 
which becomes an additional center of infil- 
tration. The fan-like extension from the 
hilus to the periphery is considered by some 
of our best roentgenologists as positive evi- 
dence that the primary foci are found at the 
roots of the lung, rather than at the apex; 
and, although the radiograph does not give 
us any clue as to when these glands became 
involved, we have presumptive evidence that 
the infection occurred during childhood. 
Consequently, concealed or clinically inac- 
tive cases of tuberculosis call for active meas- 
ures rather than “watchful waiting” for an 
evil day when the body is less resistant. We 
have in the X-ray a therapeutic power potent 
in many cases to relieve one of the common- 
est affections of childhood, at the same time 
destroying tuberculous infection in these 
glands without robbing the child of a part 
of its natural inheritance and defense. In 
the résumé of cases reported in the article 
are represented the most serious classes of 
tuberculosis, as well as the latent or quies- 
cent forms of the infection, showing the 
power of the X-ray as a prophylactic as well 
as a curative agent in overcoming the dis- 
ease in all its varied aspects, even in ad- 
vanced and rapidly degenerative processes 
with cavitation. The fact that the X-ray is 
a thousand times more powerful than the 
sun’s rays, and that this power is capable of 
penetrating the hidden recesses of the body, 
would suggest that in its use in tuberculosis 
each patient is constantly setting free within 
his body bacillary substances producing an 
autogenous vaccine which is sufficient to 
inhibit the motility and multiplication of the 
tubercle bacilli. We have abundant evi- 
dence of the value of artificial tuberculin in 
the cure of some cases of tuberculosis; and 
the question naturally arises, Why does it 
not have the same effect in all cases? Tu- 
berculin being a poison and capable of pro- 
ducing toxic effects in the human economy, 
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varying in their toxic symptoms according to 
the source from which they are obtained, the 
individual something cannot be the same in 
all cases. Consequently, its curative value 
must depend on the similarity of symptoms 
of the patient to the symptoms produced by 
the tuberculin used. With the autogenous 
vaccine there can be no variation in the 
therapeutic effects, as it represents the prod- 
uct of each individual and must cover the 
totality of symptoms produced by its own 
poison. A most important factor in the use 
of tuberculin is the question of dosage. In 
the author’s experiments a dose sufficient for 
any or all tuberculous manifestations has 
been obtained whether in active or quiescent 
states, at the same time free from danger for 
the patient, though extended over long pe- 
riods with daily applications. The combina- 
tion used for dosage follows: Spark gap 83 
inches. Current 43 milliamperes passing 
through the tube. Skin—focus distance, 8 
inches. Filtration, 4 mm. of aluminum. 
Time of exposure, two minutes. Treatments 
have been given through the clothing, which 
acts as a slight additional filter. 

Where both lungs are involved, the area 
of the chest is divided into four parts for 
treatment; two anterior and two posterior— 
exposures being made consecutively over the 
four parts; raying of one part each day, be- 
ginning on the right anterior; next day, on 
the left anterior; third day, right posterior; 
fourth day, left posterior, repeating in same 
order. Where one lung is involved, four di- 
visions still being made; upper and lower an- 
terior and upper and lower posterior. In 
cases of the entire involvement of both lungs, 
the surface of the chest, is divided into eight 
parts. Exposure being made over any one 
part once in eight days, while in the four 
divisions an exposure is made over each 
part once in four days. The importance of 
these divisions of the chest-surface is to 
cover frequently all parts of the lungs in- 
volved, thereby keeping up a continuous in- 
hibitory action. Additional factors in the 
care and treatment of these cases are air, 
rest, food and electricity in the form of high- 
frequency autocondensation. The following 
are some of the conclusions which the author 
draws from his experience: Control of tu- 
berculosis is possible in one generation. The 
Roentgen ray is curative in all stages of the 
disease. One hundred per cent Of incipient 
cases are curable with a few months’ treat- 
ment. A large percentage of third stage 
cases with cavitation is curable. Quaran- 
tine, education of the public against exposure 
of infection, or State control, cannot mate- 
rially lessen its dangers. Prophylaxis can be 
secured by early X-ray treatment in the child. 
All children showing infection, whether in 
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the tonsils, adenoids, cervical, bronchial, 
mesenteric, or any part of the lymphatic 
system, as well as in all other tissues, should 
be placed immediately under the influence of 
the X-ray, thereby arresting the incipient 
condition and producing immunity for the 
future. Patients can be treated at home, 
while living among family and friends. 
Hospital care is necessary only in cases of 
great activity and intense toxemia. Ambu- 
lant cases can continue in their work while 
undergoing treatment. Tuberculosis: Its Di- 
agnosis and Treatment with the Roentgen 
Ray, A. R. McMichael, Med. Rec., Novem- 
ber 16, 1918, XCI V, No. 20, 839. 


Thoracic Roentgen Findings at a Base 
Hospital.—During three months Allison 
made 205 Roentgen examinations of the 
chests of soldiers admitted to the base hos- 
pital from various parts of the front with 
either definite or suspected pulmonary af- 
fections. He thinks the Roentgen appear- 
ance of uncomplicated influenza is quite 
typical and easily recognized. It consists of 
markedly increased bronchial markings 
throughout the lungs, more marked at the 
bases and diminishing in intensity from the 
bottom up. He arrives at the following 
conclusions: (1) Parenchymal tuberculosis 
is generally a clinical disease unless slight in 
amount and definitely calcified. (2) Peri- 
bronchial tuberculosis is not of clinical sig- 
nificance unless sharply localized, circum- 
scribed, or accompanied by mottling of the 
parenchyma. (3) Uncomplicated influenza 
gives a typical Roentgen appearance. (4) 
Stereoscopic chest plates furnish invaluable 
assistance in a base- or an evacuation-hos- 
pital where rapid and accurate distribution 
and evacuation of cases is necessary.—A 
Résumé of the Roentgen Findings of 205 
Chest Examinations at a Base Hospital in 
France, H. E. Allison, Am. J. Roenigenol., 
November 1918, V, No. 11, 532. 


The Inverted Comma Sign in Lung 
X-Ray.—The inverted comma is located at 
the right margin of the main bronchus with 
the head of the comma at about the level of 
the bronchial bifurcation and the tail taper- 
ing upward along the bronchial border. 
The average size of the head is that of a pea. 
The length of the tail is three or four times 
that of the head but its end fades into the 
shadow of the bronchus. The body is dis- 
tinct from the hilus glands and other struc- 
tures. It is found in a certain percentage of 
cases only. It does not disappear by plac- 
ing the patient in a different position. It is 
best studied on the plate, being best ob- 
served in stereoroentgenograms, although it 
can readily be seen on single antero-posterior 
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plates. The inverted coma is a sign of 
chronic tuberculosis and of past rather than 
present infection. It is probably one of the 
bronchial glands which drains an area of 
special susceptibility. It seems to be a 
single gland not a conglomeration of several 
glands.— The Inverted Comma Sign in Pul- 
monary Roenigenology, A. W. Crane, Am. J. 
Roentgenol., March, 1918, V, No. 3, 124. 


The Vacant Areas in Lung Roentgen 
Plates.—The vacant areas are so called be- 
cause they lack detail of any shadows which 
might differentiate them either as patho- 
logical ornormal. They occur either at apex 
or base within a normal lung field in roent- 
genograms of tuberculous chests. They may 
signify one of three pathological conditions: 
cavity, retraction, or partial pneumothorax. 
Cavities have the following characteristics: 
the absence of linear bronchial tracings; 
may be located at apex or base; rarely oc- 
cupy entire area from border to border of 
lung; rarely extended to extreme apex; 
thick fibroid walls are usually demonstrable; 
when the visceral pleura forms one wall of 
the cavity there is a marked thickening and 
fibrosis of the pleura; the shape of the cavity 
shadow is of a rounded circular character 
with irregularities conforming to adjacent 
dense tissue or viscera. The characteristic 
roentgen appearance of lung retraction is evi- 
denced by: absence of linear bronchial 
tracings; location chiefly at the apex; irregu- 
lar shape; the outline of visceral pleura is 
clearly shown; the areas outside the retrac- 
tion are clear; the area in which there is ab- 
sence of lung parenchyma extends from 
axillary to mediastinal border. Partial 
pneumothoraces may occur at the axillary 
or mediastinal border of the lung. They re- 
main partial because of the presence of ad- 
hesions. Their characteristics on the roent- 
gen plate are: the absence of linear bron- 
chial tracings; the location at the bases, 
rarely at the apex; the outline of the lung 
and visceral pleura can be seen; irregular in 
shape; demonstrable pleural adhesive bands. 
—The Roentgen Differentiation of Cavities, 
Retractions and Partial Pneumothoraces in the 
Chest, J. M. Steiner, Am. J. Roenigenol., 
April, 1918, V, No. 4, 185. 


X-Ray as Aid in Classification of 
Tuberculosis.—The roentgen ray picture, 
properly taken, is of great value in the more 
exact classification of pulmonary tubercu- 
losis. It will locate more definitely the seat 
of the lesion, often revealing one not de- 
tectable by physical signs, and failing to 
reveal one suspected from the physical 
signs. The extent of the lesion is more ac- 
curately obtained by the roentgen ray than 


by any other available means and the char- 
acter or type of lesion or pathology is much 
more correctly determined. That the ab- 
sence of physical signs in a given case does 
not warrant a negative diagnosis or classi- 
fication is proven by the fact that of 19 cases 
with a positive history of tuberculosis but 
without definite physical signs, 16 per cent 
showed parenchymatous and 68 per cent 
definite peribronchial lesions. Only in 28 
per cent of 235 cases studied did the extent 
of the lesion as found by physical signs cor- 
respond to that found by the X-ray. A 
greater extent was revealed by the X-ray in 
54 per cent; by the physical signs in 18 per 
cent; physical signs were found in 17 per 
cent of cases where no X-ray evidence of 
lesions was present. In 6 per cent the phys- 
ical signs and X-ray evidence pointed to op- 
posite sides. A classification which shall in- 


.Clude pathology, extent and location of the 


disease is suggested by the authors. Any 
lesion not more extensive than one inter- 
space (15 to 20 sq. cm.) would be termed I, 
and any lesion greater than I but no greater 
than the upper half of one lung field would 
be termed II. All lesions more extensive 
than II would be classified as III. The 
sides right and left are to be indicated by R 
andL. These data are added to the N. T. A. 
classification and to Rathbun’s classification, 
thus affording information as to symptoms, 
physical signs, pathology, extent of lesion 
and location——The Classification of Pul- 
monary Tuberculosis, with a Comparative 
Analysis of the Different Methods Employed, 
F. H. Heise and H. L. Sampson, Am. J. 
Roenigenol., March 1918, V, No. 3, 139. 


Blood Pressure in Pulmonary Tuber- 
culosis.—In some cases of phthisis, whether 
unilateral or bilateral, the pressure in the two 
arms is by no means invariably the same. 
Nineteen cases were observed at the Mount 
Vernon Hospital, Northwood, with that ob- 
ject in view. Differences of 5 mm. or less 
were disregarded. Three out of 5 bed cases 
showed a difference of more than 5 mm. in 
the blood pressure of the two arms, and so 
did 6 out of 14 cases, not confined to bed. 
From the few observations it appears that 
in unilateral cases the systolic pressure in 
the arm of the diseased side is lower, and 
in the arm of the more diseased side in bi- 
lateral lesions.—Blood Pressure in Pulmon- 
ary Tuberculosis, R. J. Cyriax, Brit. M. J., 
November 23, 1918, No. 3021, 572. 


Local Processes of Disease and Repair. 
—Davies points out the more or less gener- 
ally accepted inadequacy of sanatorium 
treatment of pulmonary tuberculosis and 
emphasizes the necessity for considering 
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the pathology of the disease and the factors 
which enter into the healing of its lesions if 
treatment is to be made satisfactory. The 
essential feature of the tuberculous lesion is 
the formation of ordinary granulation tissue 
about the tubercle bacilli for the purpose of 
walling them off and destroying them. The 
bacilli are of low general virulence and the 
reaction to them is in most persons chiefly 
local. The conditions essential to secure the 
conquest of tuberculous infection are: 1. 
Good general resistance. 2. A reasonably 
small dose of organisms. 3. Favorable local 
conditions at the site of the lodgement of the 
bacilli. If these requirements are not met, 
the granuloma fails as a protective mechan- 
ism and becomes a source of danger. The 
general resistance can be raised best by prop- 
er hygienic conditions and diet, both of 
which are provided by sanatorium care. 
The vast majority of persons have a high 
degree of general resistance as shown by the 
general occurrence of old healed lesions, and 
extraneous factors seem to have some ten- 
dency to reduce this resistance, but usually 
only to a relatively minor degree. Surgical 
tuberculosis teaches that the most important 
factor in successful treatment is the main- 
tenance of absolute rest of the affected part 
to permit the full development of the granu- 
lation tissue. The same applies to the lung, 
and rest not only promotes the proper de- 


velopment of granulomas, but also prevents 
the secondary ill effects of movement such 


as bronchiectasis and cavitation. Rest of 
the lung can be secured in one of three ways: 
by nitrogen insufflations, by rib mobilization, 
or by division of the phrenic nerve in the 
neck. Of these the first is the most applica- 
ble and it should be practiced at the earliest 
possible moment in all cases. The second is 
more effective, but since its effects are perma- 
nent it is not to be practiced except where 
the first fails or promises failure. ‘The third 
method is available to diminish movement 
of the lower lobe when that is specially in- 
volved, to prevent aspiration of infective ma- 
terial from the upper lobe, and as a prophy- 
lactic against bronchiectasis. When the 
lung is effectively collapsed the patient can 
return to this work and is to a great extent 
made independent of those fluctuations in 
general health which normally occur and 
which otherwise impair his chances of re- 
covery.—The Necessity for Fuller Consid- 
eration of the Local Processes of Disease and 
Repair in the Treatment of Pulmonary Tu- 
berculosis, A. M. Davies, Brit. M. J., April 
6, 1918, No. 2988, 390. 


The Pathology of the Cardiac Liver in 
Pulmonary Tuberculosis.—If there is a 
well-established fact in relation to the tu- 
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berculosis heart, it is certainly cardiac atro- 


_phy going hand in hand with the general 


emaciation. Whatever theories may be 
brought forward to explain the small size of 
the heart in phthisical subjects, it is, never- 
theless, an established fact that the cardiac 
atrophy involves the entire muscle, and it 
may very well be that this general emaciation 
of the heart is the reason why the most tri- 
fling causes, acting on the weakened myocar- 
dium result in dilatation of the organ. In 
cases in which the right heart gives way un- 
der pressure from the obstacle, the right ven- 
tricle is flattened and somewhat softened, 
and although the tricuspid valve is not in- 
volved in its integrity the auriculoventricu- 
lar orifice is frequently dilated and insuf- 
ficient. 

Hypertrophy of the heart is met with in 
fibrous phthisis, particularly mitral stenosis, 
in chronic tuberculous interstitial nephritis, 
and when there is emphysema or pleural ad- 
hesion resulting in an increase of the heart 
work from respiratory difficulty. Under 
the term suprarenal asystolia Josué and Bel- 
loir have described a syndrome characterized 
by a considerable hypertrophy of the heart 
and a permanent drop in the maximum and 
minimum blood pressure. In these cir- 
cumstances the liver was found to be of the 
nutmeg type and the suprarenal glands small, 
and markedly sclerosed, with tubercles in 
the apices, either cicatrized or undergoing 
evolution. It may be supposed that the 
suprarenal gland, after having undergone an 
exaggerated secretory function necessitated 
by the cardiac hypertrophy, finally gives out 
functionally, and there is likewise the pos- 
sibility of direct action of the tuberculous 
process. 

A number of writers admit the possibility 
of sclerosis of the myocardium during fibrous 
phthisis, due to the action of the tuberculous 
toxin, while fatty overcharge is quite as com- 
mon. No matter what factor is in play, 
when hypertrophy follows dilatation of the 
right ventricle this is merely a transitory 
phase in the process, and when compensa- 
tion does not take place dilatation of the 
right auricle and tricuspid insufficiency en- 
sue. In other words, cardiac hypertrophy 
is the defense of the heart against obstacles; 
secondary dilatation indicates the impotency 
of the organ. This impotency reaches its 
maximum in tuberculous cardiac symphysis. 
Not only does the heart not increase in size, 
but it may even undergo atrophy. This 
process may occur without cardiac symphy- 
sis 

The explanations which have been offered 
for the small size of the heart in cardiac sym- 
physis, in opposition to the production of 
pancarditis in rheumatismal symphysis, is 
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the rarity of the coincidence of tuberculous 
endocarditis with symphysis, the slow evolu- 
tion, the absence of myocarditic reaction, and 
the torpid inflammatory reactions in the sur- 
rounding structures. However, fibrocaseous 
or caseous nodules may be detected in the 
midst of the fibrous tissue; likewise gray 
granulations in the external leaf of the peri- 
cardium. 

The external surface of the pericardium 
may adhere to the sternum and neighboring 
ribs, while adhesions may form between the 
mediastinal pleura and pericardium. The 
mediastinum may be transformed into a fi- 
brous shell, in which case caseous lymph 
nodes will be found in the region of the hilum 
which have unquestionably played a part in 
the production of the surrounding fibrous tis- 
sue. On the other hand, the distribution of 
the neighboring fibrous tissue, that of the 
pericardial adhesions, is very variable, and 
for this very reason it is quite evident that 
one cannot give to cardiac symphysis a 
settled nosological value. 

A cardiac liver in pulmonary tuberculosis 
has been merely mentioned as a possibility 
in fibrous phthisis. Nutmeg liver has been 
found in perhaps 1 per cent of the cases. 
But the very special interest of a cardiac 
liver in tuberculosis is that it is accompanied 
by either fatty degeneration or cirrhosis. 
When the steatosis is slight it isolates the 
islands of localized blood stasis around the 
suprahepatic veins. 

At the autopsy of tuberculous subjects no 
macroscopic hepatic lesion may be found, but 
in other cases, and these are the more fre- 
quent, the general aspect is that of a fatty 
liver. Occasionally, the viscus assumes a 
congested aspect, or one may find red islands 
of suprahepatic stasis, as in the nutmeg liver, 
which are here very distinct against the pale 
and yellowish background offered by a state 
of steatosis of the parenchyma. 

But there are instances where the hyper- 
trophy and congestion were marked, and on 
section of the hepatic gland the blood flowed 
out as in a typical cardiac liver where the 
fatty degeneration was so discrete that it 
was found only microscopically. This mixed 
condition of degeneration and congestion 
may be met with even in cases of tuberculous 
cardiac symphysis. But sclerosis may also 
be met with in these circumstances, and then 
it becomes the cardiotuberculous cirrhosis of 
Hutinel. The liver is hypertrophied and 
hard; it offers the nutmeg aspect, and upon 
section fibrous trabeculae, sometimes visible 
to the naked eye, and decolorized areas cor- 
responding to the steatosis, may be seen, 
Histologically, islands of sclerosis around the 
suprahepatic veins and portal spaces are 
found, along with tuberculous follicles and 
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fatty degeneration. And still more, peri- 
hepatitis, ascites, and various tuberculous 
peritoneal processes, are present.—Editorial, 
Med. Rec., July 6, 1918, No. 9, 22. 


Pulmonary Ventilation and the Car- 
bon Dioxid of the Blood.—The renewal of 
the air in the lungs, with which the blood 
exchanges its gaseous constituents, is 
brought about by muscular movements, 
which are under the control of the nervous 
system. When it was discovered thatthe 
functioning of this regulatory mechanism 
was in large part dependent on the chemical 
composition of the blood reaching the respi- 
ratory center, the natural tendency was to 
ascribe the stimulation of the latter to a fall 
in the oxygen tension in the circulatory sys- 
tem. It is now understood, however, that 
until the oxygen tension falls very decidedly, 
no noteworthy change in the ventilation of 
the lungs takes place so long as an increase 
of carbon dioxid tension is prevented. The 
classic investigation of Haldane and Priest- 
ley, reported in 1905, has demonstrated in a 
convincing way that the total volume of air 
sent in and out of the lungs in a unit of time 
by the-respiratory movements is regulated 
by the carbon dioxid tension of arterial 
blood, which is the same as that of the alve- 
olar air of the lungs. Subsequently, Hal- 
dane and his co-workers showed, in 1913, 
that the alveolar oxygen pressure can be 
varied within wide limits without sensibly 
affecting the excitability of the respiratory 
center to carbon dioxid. 

Whether certain types of clinical dyspnea 
are due, primarily, to retained carbonic acid, 
rather than to other acids formed in metabo- 
lism, has frequently been asked by those en- 
gaged in the study of acidosis in its relation 
to pathologic symptoms. The difficulties in 
answering this question have been due in 
part to the lack of suitable methods for the 
detection of very small deviations from the 
normal in the composition of the blood. 
Indirect methods, such as the determination 
of the alveolar carbon dioxid and the total 
carbonate concentration of the blood, have 
become popular in the study of the interrela- 
tions between the composition of the blood 
and the respiratory exchange. In the physi- 
ologic laboratory of the Western Reserve 
University School of Medicine, Cleveland, 
Scott has noted in animals that, when an 
actual increase in the hydrogen ion concen- 
tration of the blood is due to acids other than 
carbon dioxid, the bicarbonate content of the 
blood is reduced below normal. Evidence is 
presented to indicate that when the blood bi- 
carbonate is diminished, there is an actual in- 
crease in the hydrogen ion concentration of 
the blood. When the increase in hydrogen 
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ion concentration is due, on the other hand, 
to a retention of carbon dioxid, an elevation 
in the bicarbonate of the arterial blood may 
result. 

Scott finds that when the inspired carbon 
dioxid has reached about 4 per cent, an in- 
crease in the hydrogen ion concentration of 
the arterial blood becomes detectable by 
colorimetric methods. With the oxygen in 
the inspired air varying between 13.15 and 
30 per cent, like percentages of carbon dioxid 
produce the same elevation in the hydrogen 
ion concentration of the blood. It is inter- 
esting to learn that the respiratory center is 
stimulated to increased pulmonary ventila- 
tion by an acid increment in the blood far 
too small to be demonstrable by the most 
refined methods of analysis at present avail- 
able. For example, an increase of less than 
2 per cent of carbon dioxid in the inspired 
air causes a conspicuous acceleration of pul- 
monary ventilation at a time when no change 
in hydrogen ion concentration can actually 
be detected in the arterial blood by the con- 
ventional methods. These facts furnish an 
interesting illustration of the remarkable 
facility with which the chemical regulations 
in the body are brought about; and they indi- 
cate how delicately the acid-base equilibrium 
of the body is balanced.—Editorial, J. Am. 
M. Ass., Nov. 24, 1917, LXIX, No. 21, 1789. 


Anaphylaxis and Anti-Anaphylaxis.— 
During the past fifteen years a considerable 
body of literature has gathered around the 
condition for which Richet suggested the 
name anaphylaxis. It was well, therefore, 
that the observations and theories of various 
investigators should be collected and pre- 
sented in a handy form. Besredka has, 
however, done more than this; he ‘has ex- 
pounded his own views respecting the con- 
dition. 

Anaphylaxis cannot be dismissed as being 
something of mere academic interest with 
which the laboratory worker alone is con- 
cerned. It has a practical bearing on im- 
munity and serum therapy. Though the 
phenomena of the condition were doubtless 
recognized by workers before 1902, even pos- 
sibly by Magendie as long as 1839, it was not 
until the experiments of Portier and Richet 
that any substantial interpretation was 
attempted. 

Anaphylaxis is now recognized as a special 
state (sensitisation or supersensitisation) ac- 
quired by the organism and induced by the 
second inoculation of certain organic sub- 
stances which were little toxic or indifferent 
at the time of the first inoculation. Experi- 
menting with substances derived from sea- 
anemones, Richet discovered that one of 
them (thalassin) was prophylactic, while an- 
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other (congestin) acted anaphylactically. 
Congestin was so named from the property 
it possesses of causing intense congestion of 
all the viscera when inoculated into an ani- 
mal. If dogs were injected a second time with 
congestion it was found that they were from 
five to twenty-five times as sensitive to the 
action of the venin as they were on the first 
injection. Richet explained this by assum- 
ing that the first injection had produced an 
antibody (toxogenin) which, combining with 
the toxin (antigen) introduced on the second 
injection, formed a very active poison (apo- 
toxin). Seeing that anaphylaxis was tem- 
porary, and was replaced by prophylaxis, 
Richet regarded anaphylaxis as Nature’s 
method of producing a rapid reaction of the 
organism to toxins, and thus inducing the 
speedy formation of antitoxins. 

Besredka passes in review the various 
theories which have been advanced to ex- 
plain the phenomena, and shows that in 
each of them a special poison (apotoxin, alex- 
in, etc.) has been incriminated. As against 
these chemical theories he maintains that no 
anaphylactic poison exists, and upholds the 
purely physical conception of anaphylaxis 
which he formulated in February 1907. In 
his opinion the combination of the antigen 
and the antibody results in the formation of 
an innocuous compound. But, the antibody 
being fixed in certain nervous cells, and the 
antigen combining with the antibody in a 
tumultuous fashion, the nerve cells suffer 
and anaphylactic shock is the result. Nor 
does the explanation of anti-anaphylaxis re- 
quire the supposition of the existence of a 
poison. In this case also rapidity of reac- 
tion will explain all. If, in the production of 
antj-anaphylactic immunity, successive small 
doses of the toxin be injected, a series of 
small anaphylactic shocks is the result; the 
great anaphylactic shock is thus avoided. 
“Tmagine a vessel of sulphuric acid to which 
one wishes to add water. If the whole of 
the water is added at once, a sort of ‘shock’ 
or explosive discharge is produced by the 
rapid liberation of heat of hydration. If, 
on the contrary, one adds the water a little 
at the time, even in increasing amounts, a 
series of small ‘shocks’ desensitises the 
acid gradually so that all the water desired 
may be added without fear of accident.” — 
Anaphylaxie et Anti-anaphylaxie, A. Bes- 
redka, Professeur al Insti-Pasteur. Preface de 
De. E. Roux, Paris: Masson et Cie, 1917; 
Pages 145, 4 francs (from Vet. Review, Feb- 
ruary 1918 II, No. 1, 96.) 


Increased Susceptibility of Roentgen- 
ized Guinea-Pigs.—The technic used by 
Kellert was: 5 milliamperes; time, 10 minutes, 
spark gap, 7 to 8.5 inches. A Wappler gen- 
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erator and Coolidge tube having a moderately 
sharp focus were used. The bottom of the 
box containing the animal was placed at a 
distance of twelve inches from the center of 
the target. A thin wood cover closed the 
box. The animals were injected with tuber- 
cle bacilli either intraperitoneally or sub- 
cutaneously, and for each radiated animal a 
nonrayed one was provided as a control. 
Exposures were made on the day of inocula- 
tion or the following day. After exposure 
the radiated animal] and control were kept 
in the same cage under similar conditions. 
Kellert found that radiated guinea-pigs are 
rendered more susceptible to contaminating 
and to secondary infection, and that the 
method is of no practical value in routine 
diagnosis and is unreliable unless carefully 
controlled by the use of the accepted meth- 
ods which have become standard in labora- 
tory practice—ZIncreased Susceptibility of 
Roentgenized Guinea-Pigs to Inoculation with 
Tubercle Bacilli, E. Kellert, J. Med. Re- 
search, September 1918, XXXIX, No. 1, 93. 


Suboxidation A Predisposing Cause.— 
Suboxidation of the body tissues is the chief 
predisposing cause of the invasion of the 
tubercle bacillus and other pathogenic mi- 
croorganisms. This state of diminished 
oxigenation of the body tissues js brought 
about, not so much through lack ot sufficient 
or fresh air, but by the improper preparation 
of the air before it reaches the alveoli of the 
lung. This improper condition of the air in 
the alveoli is a hindrance to its absorption. 
The tissues, therefore, suffer from insuf- 
ficient oxygen, and the body, from imperfect 
nutrition, becomes an easy prey to bacterial 
activity. All this can be avoided by proper 
attention to the mechanical condition of 
the nose and naso-pharynx. The conditions 
responsible for suboxidation are: mouth 
breathing caused by nasal obstruction from 
enlarged turbinates, deviated septum and 
adenoids. In children especially the tonsils 
are the predisposing cause, acting as an in- 
fective focus. Removal of hypertrophied 
turbinates, submucous resection of a devi- 
ated septum, removal of adenoid growths 
and enucleation of diseased tonsils will 
bring about the prevention of many cases of 
tuberculosis and will enhance the chances for 
recovery of manifest cases.— The Real Value 
of Fresh Air in Tuberculosis and Many In- 
fectious Diseases, Chas. Gluck, N. York M. 
J., October 12, 1918, C VIII, No. 15, 632. 


Occupation for the Tuberculous.— 
After all signs of activity have abated, the 
tuberculous patient should be given fifteen 
minutes’ easy walking in the morning and 


fifteen minutes in the afternoon. After two 
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weeks, if no untoward signs and symptoms 
appear, the walk is increased each time to 
thirty minutes for another period of two 
weeks when, there being no signs of activity 
of disease, some useful work is substituted. 
When the question of resumption of work 
comes up, the best authorities agree that the 
former occupation is the best, except when 
this is of a nature which is contra-indicated 
because of unhealthy or too laborious condi- 
tions. When outdoor work is not available 
indoor work will do. Patients with arrested 
or apparently cured tuberculosis must be 
careful for the rest of their lives to avoid a 
relapse. They should have an abundance of 
rest and fresh air. They: should avoid alco- 
hol, excessive smoking, and take a rest on a 
quiet farm during summer. When such pa- 
tient develops a cold or does not feel well, 
he should take to bed and rest up till he is 
perfectly well. He should always go slow, 
never overwork, and never try to compete 
with, or imitate the strenuous methods of 
well persons in business or pleasure.—Occu- 
pation for Tuberculous Patients, M. Kahn, 
Med. Rec., November 23, 1918, XCIV, No. 
21, 899. 


Miliary Tuberculosis in the Horse.— 
Reported cases of tuberculosis in the horse 
being rare Pfenninger is led to describe the 
post-mortem lesions, and their microscopic 
characters, of two cases met with in the Vet- 
erinary Pathological Institute of the Uni- 
versity of Zurich. 

In a horse about five and a ‘half years old, 
miliary lesions were discovered in the mes- 
enteric lymph-glands, the spleen, and the 
liver. There was miliary tuberculosis of the 
lung, with fibrosis; tuberculosis of the endo- 
cardium and epicardium; arteriosclerosis of 
the aorta, coronary, axillary and pulmonary 
arteries; oedema of the lung; and congestion 
and degeneration of the kidneys. 

The second case occurred in a very emaci- 
ated eight-year-old horse. In this animal 
there was miliary tuberculosis of the lungs, 
pleura, and peritoneum; and_ tuberculosis 
of the hepatic, splenic, mesenteric and renal 
lymph-glands, and of the intima of the large 
arteries. 

In both cases the lesions were caseous, and 
some of them had undergone calcification. 
The diagnosis of tuberculosis was checked 
by the microscopic examination of smears 
and sections. 

The author is of opinion that primary in- 
fection took place from the intestine, and 
that secondary infection spread by the blood- 
stream. The literature indicates that tu- 
berculosis in the horse is met with in those 
regions where it is customary to feed foals on 
cows’ milk. The disease remains latent for 
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a time and manifests itself at the age of from 
six to eight years.—Zwei Fdlle von Miliar- 
tuberkulose beim Pferde, W. Pfenninger, 
Schweiz. Arch. f. Tierheilk, April 1918, LX, 
No. 4, 164 (from Veter. Rev., August 1918, 
IT, No: 3; 348). 


Genital Tuberculosis of Cattle.— 
Though writers on veterinary medicine gen- 
erally treat tuberculosis of the genital organs 
with scant ceremony, the experience of Pro- 
fessor Williams leads him to think that this 
isa mistake. It may be that the veterinary 
surgeon rarely looks for genital tuberculosis, 
since it does not, as a rule, affect the general 
well-being of the patient. It is only when 
attention is concentrated on the generative 
organs in connection with sterility that the 
recognition of genital tuberculosis becomes 
probable and its importance realised. 


Professor Williams’ paper deals with a 
number of tuberculous conditions of most of 
the organs of reproduction; but he says that 
he has not observed tuberculous orchitis or 
epididymitis. Tuberculosis of the glans 
penis is not very rare, and is obviously a 
danger from the possibility of venereal trans- 
mission of the disease to cows. Tuberculous 
disease of the sheath of the penis is presuma- 
bly rare, but is a serious danger because of 
possible contamination of the penis and 
transmission thereby. 


The enlargement of the lymph glands of 
the sheath, prepuce, or sigmoid flexure of 
the penis constitutes strong evidence of pri- 
mary venereal tuberculosis. 


Every part of the genital tract of the cow 


is liable to tuberculous invasion. Ovarian 
tuberculosis, however, is very rare, and can- 
not, in the experience of the writer, be di- 
rectly and pcsitively diagnosed clinically. 
This is of the less moment, because ovarian 
lesions rarely, if ever, occur without tubal 
and uterine tuberculosis, each of which is open 
to reasonably safe clinical diagnosis. Uter- 
ine tuberculosis is the commonest type of 
invasion in cattle; and is the most dangerous, 
It is variable in character, and may occur in 
any of three forms—(a) Peritoneal uterine 
tuberculosis with extensive pelvic adhesions; 
(b) tuberculosis of the glandular structures of 
the uterine mucous membrane; (c) tubercu- 
losis of the epithelial layer of the mucous 
membrane. ‘The outstanding features in the 
differential diagnosis of utero-tubal tubercu- 
losis are the pelvic adhesions, the tubercles in 
the peritoneum, the symmetrical enlarge- 
ment of the uterus, and the obstinate uterine 
catarrh; but no one of these warrants a posi- 
tive diagnosis. 

Tuberculosis of the cervix of the uterus 
and of the vagina are apparently rare; and 
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the author has seen only two cases of vulvar 
tuberculosis.—Genital Tuberculosis of Catile, 
W. L. Williams, J. Am. Vet. M. Ass., April, 
1918, LIII, No. 1, 28 (from Veter. Rev., 
August 1918, II, No. 3, 345). 


Prophylaxis against Bovine Tubercu- 
losis.—From statistics available in 1915, 
and of more recent date, it is estimated that 
the incidence of bovine tuberculosis in the 
Argentine Republic is 3.2 per cent. Open 
and advanced cases are not numerous. It is 
calculated that there is one case of open 
tuberculosis in 2000 animals. From the 
point of view of inability to use the meat, the 
annual loss is about one million dollars. 
The gravest feature of the situation is that 
the’spread of the disease is more rapid than 
the increase in the cattle population. The 
rate of infection at the present time is equal 
to that of countries in which the cattle popu- 
lation is from five to ten times greater than 
that of the Republic. The dissemination of 
tuberculosis is not attributable to the in- 
troduction of any particular breed of cattle 
into the country. The situation would be 
the same whatever European breed were 
preferred for introduction. 

To check the disease, it is necessary that 
recourse should be had to some well co-ordi- 
nated systematic plan; but it is recognised 
that the application of an ideal scheme would 
be very difficult. For want of a better plan, 
it is suggested that cattle with mammary and 
uterine tuberculosis should be purchased, or 
destroyed with full compensation; and that 
cases of advanced tuberculosis should be 
seized without compensation.—Profilaxis de 
la tuberculosis bovina en la Repiblica Ar- 
gentina, A. F. Beyro, Rev. Soc. Med. Vet., 
March 1918, III, No. 5, 139 (from Vet. 
Rev., November 1918, II, No. 4, 487). 


An Attempt to Breed Tubercle-Im- 
mune Cattle.—lIf it were possible to breed 
a race of cattle as immune to tuberculosis as 
goats appear to be, the ideal method of pro- 
ducing tubercle free milk could be attained. 
Short horn cattle, which form the bulk of 
beef and milk-producing stock in England 
are probably as prone to tuberculosis as 
is the human being. Kerry cattle are far 
less prone to the disease, either because the 
condition of their housing in Ireland has for 
generations been such that every cow that 
could die of tuberculosis died of it long ago, 
or because their hardy life in the mountains 
has conferred the relative immunity they 
enjoy. 

The question arose whether the tubercle- 
resisting Kerry could be bred with any other 
race of cattle which would confer the desired 
qualities of size and beef-production and 
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could that be done in such a way that the 
type created by the cross could be perpetu- 
ated as constant? Above all, could that be 
done without weakening their powers of re- 
sisting tuberculosis? Attention was directed 
to the English white park cattle as a possible 
source of a cross with the Kerry. Probably 
the largest surviving type of white park cat- 
tle is the herd at Somerford Park, in 
Cheshire. ‘The Somerford cattle appear to 
be highly immune from tuberculosis. The 
family of butchers which has dealt with the 
offcasts of this herd for the last sixty years 
has never known tuberculous disease to be 
found in the carcass of a slaughtered Somer- 
ford beast. Tuberculosis abounds in the 
shorthorn cattle of the neighbourhood.” 
The experiment of crossing Kerry heifers 
with a Somerford white park bull has begun, 
and it is proposed to establish the breed by 
interbreeding first-cross bulls and heifers. 
The reality or otherwise of their claims to im- 
munity from tuberculosis can only be tested 
‘by much experience with great numbers of 
animals so produced.—Am Attempl to Breed 
Tubercle-Immune Cattle, L. J. Picton, Brit. 
M.J., August 17, 1918, 157 (from Vet. Rev. 
November 1918, II, No. 4, 487). 


Immunity in Tuberculosis.—The pre- 
vention and cure of tuberculosis rest upon 
the elaboration of tuberculosis antibodies by 
the infected individual. His entire protec- 
tion is basetl upon their quick and active 
production. Up to the present time no one 
has succeeded in producing tuberculosis an- 
tibodies outside the infected individual. 
The author has succeeded in producing 
serum in an animal body by means of the 
bacillus X. This serum gives the comple- 
ment fixation test positive with living tuber- 
cle bacilli, and also with Craig’s and Miller’s 
tuberculous antigens. If the theory of the 
curative action of specific antibodies is cor- 
rect, then this serum ought to be capable of 
preventing, as well as of curing, tuberculosis 
in the pretuberculous stage, as well as in in- 
cipient and moderately advanced cases.— 
Immunity in Tuberculosis, M. Staller, N. 
York M. J., August 10, 1918, CVIII, No. 
6, 240. 


The Nose an Organ of Immunity.— 
Paget takes the view that the nose is a very 
important organ in the protection of the 
body against disease. He notes that the 
area of the nose is very large in proportion to 
the size of the skull, and in certain animals it 
is exceedingly large. Assuming that this or- 
gan, like other organs, must have a function 
important in comparison with its size, this 
function cannot be limited to respiration 
and smell alone. The nose also acts as a 
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filter for dust and bacteria and, furthermore, 
the epithelium covering the sinuses, eth- 
moidal cells, and turbinates is capable of de- 
stroying bacteria and of producing antibod- 
ies. The importance of nose-breathing is 
thus emphasized and any condition which 
interferes with free respiration through the 
nose should be corrected. The author has 
even devised an operation designed to en- 
large the nose passages. It consists in the 
excision of a crescentic piece of skin just be- 
yond the external or posterior lower corner 
of the nostril, bringing the wound edges to- 
gether with three horse-hair stitches. In the 
treatment of tuberculosis the author employs 
Tuberculin B. E. and insufflates it into the 
nose through a specially devised, angulated 
tube.—The Prevention, Diagnosis, Treat- 
ment, Immunity and Cure of Tuberculosis, 
Owen Paget, Med. Rec., November 2, 1918 , 
XCIV. No. 18, 754 


Toxie Substance from Lung Tissue.— 
An accidental happening in the laboratory 
directed the attention of Wherry and Ervin 
to the toxicity of extract of tuberculous tis- 
sue from a rabbit’s lung. Further investiga- 
tion revealed that tuberculosis played no 
part in the phenomenon and that normal rab- 
bit’s lung extract was fatal to rabbits and, 
to a lesser degree to guinea pigs. Also, nor- 
mal guinea pig lung éxtract was fatal for 
guinea pigs and, to a lesser degree, for rab- 
bits. The most striking feature of the ad- 
ministration of sublethal doses of the extract 
was an acceleration of the respiration and 
peripheral irritation, suggesting anaphylaxis, 
furthermore inspiratory dyspnea, convulsions 
and delay in the coagulation of the blood. 
Tolerance may be produced by graded re- 
peated doses. Atropin and morphin do not 
lessen the action. Similar extracts of rab- 
bit’s liver, kidney, ileum and spleen were 
harmless for rabbits. The toxic substance 
will not pass a Berkefeld filter N at 600 mm. 
pressure, is not extracted by ether, can be 
removed by centrifugal force and is appar- 
ently composed of, or adsorbed to, particles 
visible under the microscope. The authors 
favor the idea of colloidal particles as respon- 
sible for the lethal action, and are in doubt 
whether these particles have adsorbed to 
them something like an internal secretion 
capable of stimulating respiration—A Res- 
piratory Stimulant and Toxic Substance Ex- 
tractable from Lung Tissue, Wm. D. Wherry 
and D. M. Ervin, J. Infect. Dis., September, 
1918, 241. 


Phagocytic Properties of the Alveolar 
Cells.—Experiments were made in Aschofi’s 
laboratory, for the purpose of determining 
whether the phagocytic cells found free in 
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the alveolar cavity are derived from wan- 
dering cells or fixed cells of the alveolar lin- 
ing. Intravenous injection of lithium-car- 
mine solution was first made in order to 
produce staining of the histiocytes. This 
experiment showed that the lungs are poorly 
provided with fixed histiocytes, and that 
these are almost entirely limited to the larger 
bronchi, are not found in the finer septa to 
any appreciable extent, and are entirely ab- 
sent in the tissue of the alveolar wall proper. 
On the other hand, the corresponding cells 
of the blood are always circulating through 
the blood vessels in varying numbers. 

Next, rabbits, which had previously been 
injected with the lithium-carmine solution, 
later received intra-tracheal injections of (a) 
Chinese ink, (b) pigeon’s blood, (c) staphy- 
lococcus pyogenes aureus emulsion, (d) 
spores of oidium albicans. These experi- 
ments showed that the mononuclear macro- 
phages which take up such substances from 
the alveolar cavity are not wandering cells 
derived from the fixed tissue-cells of the 
lungs, nor from the blood, as they remain ab- 
solutely free from carmine stain, while the 
histiocytes are distinguished by their bright 
carmine granules. In the latter stages of 
the experiments the reaction of the histio- 
cytes was also apparent, although relatively 
insignificant. It was determined that the 


phagocytic cells are derived from cells of the 


alveolar wall whence they are desquamated, 
assume a rounded form, and increase largely 
in size. The cells form only a very small 
part of the covering of the alveolar wall and 
are rarely seen on the capillaries, but occur 
very regularly on the surface of the sep- 
tal projections between adjacent alveoli. 
Throughout the experiments no phagocytic 
action on the part of the epithelium of the 
bronchi was observed. 

In order to discover whether the failure of 
these cells to take up carmine from the tis- 
sue fluids might be explained by their ana- 
tomical or functional relations with the car- 
mine-containing blood and lymph, and 
whether there were any fundamental differ- 
ences in their nature, a second series of ex- 
periments were done. Intratracheal injec- 
tions of (a) carmine, (b) trypan-blue, (c) col- 
largol, were made in guinea pigs. These ex- 
periments show that the alveolar cells are 
capable of laying up granules of the carmine 
and collargol, but at a much slower rate than 
those cells which were strained by intra- 
venous injections. The trypan-blue, how- 
ever, showed a staining of the polymorph 
leukocytes before the alveolar cells. Ex- 
periments with both chinese ink and car- 
mine were also done to exclude the possibility 
that these alveolar phagocytes were derived 
from the blood. 
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Further experiments with carmine and 
tubercle bacilli show phagocytic action of 
these alveolar cells for the bacilli, and that 
possibly a local proliferation of these cells 
takes place producing a further supply of 
phagocytes. Sewell states as his conclu- 
sion that the alveolar cells are endowed with 
the full phagocytic powers of the histiocytes, 
and that the bronchia! epithelium is sharply 
differentiated into two classes, the epithelial 
cells which have become so specialized as to 
possess cilia having lost the phagocytic prop- 
erties which are possessed by those more 
simple in construction. The alveoli are 
provided with a highly specialized protective 
system of macrophages, and these cells play 
a very important, active part in the early 
stages of inflammatory conditions in the 
alveoli—The Phagocytic Properties of the 
Alveolar Cells of the Lung, W. T. Sewell, J. 
Path. and Bacteriol., 1918, XXII, No. 1, 40. 


Pulmonary Tuberculosis.—From his 
experience in teaching the subject of pulmon- 
ary tuberculosis, the author has learned that 
one of the chief difficulties in making an 
early diagnosis is due to the inability to cor- 
relate the symptoms and physical signs, and 
to give to each symptom and sign its 
due proportionate weight. This book is an 
attempt to give aid in this respect. The 
first chapter is devoted to the description of 
the anatomy and physiology of the lungs. 
The history of the disease is then briefly 
surveyed and the pathology and bacteriology 
discussed. The most lengthy chapter deals 
with the diagnosis. The various normal 
and abnormal physical signs are described 
and a scheme is given for charting them. 
The earliest respiratory sign indicating 
tuberculous invasion is “rough” breathing 
and is produced by slight inflammatory 
changes in the bronchioli. Cog-wheel breath- 
ing is of little value, unless it is local- 
ized and accompanied by other signs. Tac- 
tile fremitus is not altered in the absence of 
gross changes in the lungs. and is at best only 
of secondary importance. On the other hand, 
no amount of pains is too great in the en- 
deavor to elicit rales. The aphorisms of 
Lawrason Brown are heartily endorsed among 
which are: constitutional or general symp- 
toms lead to a diagnosis of tuberculosis, while 
the localizing symptoms point out the organs 
involved; the importance of physical exami- 
nation in diagnosis has been over-empha- 
sized; absence of tubercle bacilli in the spu- 
tum means only that bronchial ulceration 
has not occurred; the disease is practically 
always more extensive than the physical 
signs indicate. The X-ray often reveals 
and locates pathologic changes which can be 
detected by no other means, but tells us 
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nothing as to the activity or non-activity of 
the lesion. As the seat of the primary fo- 
cus the author points to the apex whence it 
extends downward along the anterior aspect 
of the upper lobe, involving next the apex 
of the lower lobe on the same side. The dis- 
eases to be considered in the differential di- 
agnosis are: actinomycosis, malignant dis- 
ease, syphilis, influenza, malaria, bronchi- 
ectasis, bronchitis, neurasthenia, asthma, 
pleurisy and cardiac lesions. Hemoptysis 
in a young man is sufficient indication for 
treating him for pulmonary tuberculosis, but 
in a young woman this is not so. For the 
majority of patients a good sanatorium offers 
the best chances, but a patient should not be 
advised off-hand to go to a sanatorium. 
Some will not go and others cannot. Excel- 
lent results can be obtained at home. Tu- 
berculin is a favorable factor in the treat- 
ment of certain cases and can be used safely 
by any physician, provided he exercises the 
ordinary care and constant supervision of 
the patient. Artificial pneumothorax is 
chiefly applicable to those cases which, under 
any other treatment, seem doomed; and 
many such cases have been saved by it. 
The cases of choice are those chiefly or en- 
tirely unilateral when there is still a fair 
amount of resistance. Such cases are com- 
paratively few. Pleural adhesions render 
the inducement of pneumothorax difficult. 
Hemoptysis is never fatal in early cases and 
seldom in the more advanced, but it may 
weaken the patient, discourage him, and 
lead to the development of broncho-pneu- 
monia. Rest and other measures which 
cause a lowering of the blood pressure are 
the principles upon which this symptom is 
treated. The rest should be in a semi-recum- 
bent position. The patient is given cracked 
ice by mouth and an ice bag is applied to 
the chest. Inhalations of amyl nitrite, un- 
less the blood pressure is already low, saline, 
purgation and codein are given. Cold liq- 
uid diet and rest till all traces of blood dis- 
appear, also serum injections, pituitary ex- 
tract and calcium lactate are of value. 

As regards tuberculosis in children, the 
symptoms and physical signs are far less def- 
inite than in adults. The D’Espine sign is 
often difficult to make out and of question- 
able value. It is only obtained when the 
bronchial glands are of considerable size. 
Another sign, when it can be determined, is 
diminished respiration over one lobe, espe- 
cially the right lowerlobe. The von Pirquet 
reaction is of more value when negative. 
For a definite or probable diagnosis of active 
bronchial gland tuberculosis, we must have 
enough or all of the following evidence: con- 
stitutional symptoms, a positive von Pirquet 
or subcutaneous tuberculin test, a positive 
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D’Espine, and X-ray evidence of enlarged 
bronchial glands. Regarding climate the 
author points out that its réle no longer occu- 
pies the paramount place it once did, since 
favorable results have been obtained in any 
and all climates by the skillful application of 
the open-air régime. This régime can be 
carried out anywhere, even in the crowded 
city. That climate which enables the car- 
rying out of the open-air treatment for the 
greatest number of days in the year and for 
the largest number of hours in the day is 
the most suitable one for the treatment of 
pulmonary tuberculosis. The atmosphere 
must be free of dust, bacterial impurities, 
etc.; it must afford the maximum amount of 
sunshine and good weather; it must be pro- 
tected from high winds; must be moderately 
dry and equable; and must have a medium 
of cool average temperature. Altitudes usu- 
ally fulfill these requirements. , The contra- 
indications to high altitudes are: advanced 
age, too great involvement or softening in 
both lungs, complicating kidney or heart 
disease, diabetes, asthma or emphysema, ex- 
tensive fibroid infiltration with dyspnea, 
great irritability of the nervous system, and 
advanced tuberculous laryngitis——Pulmon- 
ary Tuberculosis. A Handbook for Students. 
Edw. O. Otis, Boston, W.M. Leonard, 1917. 


Comparative Results in Treatment.— 
Kinghorn compares the two methods of 
treating pulmonary tuberculosis by gradu- 
ated labor and exercise as advocated by Pat- 
erson at Frimley, England and by bed rest 
treatment which has been carried out suc- 
cessfully by J. H. Pratt of Boston. The 
first of these has considerably influenced 
some physicians in the United States. One 
is struck with two prominent facts in reading 
Paterson’s book. The first is that he paid 
more attention to the physical condition of 
his patients than to the foci of disease, and 
the second fact is the great importance at- 
tributed by him to the auto-inoculations 
that are obtained from exercise and work. 
Both of these ideas are strenuously combated 
by Kinghorn. In his opinion a physical ex- 
amination of the lungs is essential, and treat- 
ing pulmonary tuberculosis by auto-inocu- 
lations is extremely dangerous and absolutely 
contrary to the safe method of keeping the 
diseased foci quiescent. The bed rest treat- 
ment has been carried out very successfully 
by Pratt among the sick poor in the sup- 
posedly unfavorable climate of Boston. 
There was no selection of cases, and in 36 
per cent. the disease was already far ad- 
vanced. The average duration of the bed 
rest treatment was about four months, and 
the duration of the combined bed rest and 
graduated exercise treatment, from four to 
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seven months. A few patients were not al- 
lowed to take regular exercise for from one 
to two years. Strict obedience to rules was 
required, but in tabulating his cases, Pratt 
included those dismissed for disobedience of 
rules, those who quit voluntarily and those 
who died during treatment. Eighty-eight 
per cent. of those admitted during the first 
stage, 62 per cent. of those admitted in the 
second stage, and 20 per cent. of those in the 
third were well and working from one to ten 
years after their discharge. These results 
obtained by Pratt showed the great advan- 
tages of rest treatment over graduated labor, 
and the less liability to relapse. A compari- 
son oi the results obtained by the rest and 
exercise treatment combined in most sana- 
toriums is given, and by this it is shown the 
results are practically the same as though 
obtained by the ordinary treatment of rest 
and exercise at the Adirondack Cottage Sani- 
tarium and the Laurentian Sanitarium. 
Pratt employs the bed rest treatment with 
all his patients, the others use it only when 
it is indicated. The difference, therefore, is 
one of degree, and the results are the same. 
—Comparative Resuits Obtained in the Treat- 
ment of Pulmonary Tuberculosis, H. M. 
Kinghorn, J. Am. M. Ass., January 4, 1919, 
LXXII, No. 1, 13. 


Intensive Treatment of Tuberculosis. 
—Crewe’s method of treating tuberculosis 


is divided into two periods: the period of in- 
tensive treatment and that of graduated ex- 


ercises. During the first the patient is kept 
in bed, and given about eight quarts of a pure 
rich milk, which averages well above 4800 
calories a day. It is given in thirty-two half 
hourly feedings. He furthermore receives 
daily hot baths followed by hot packs and is 
made to sweat profusely. Patients even in 
the advanced stage bear this well and feel 
refreshed after they have cooled off and 
rested. During cold wedther the patients 
are kept indoors, the rooms being kept warm 
during the hours when the sweating treat- 
ment is carried out and well ventilated dur- 
ing the remainder of the day There is an 
increase in the amount of expectoration at 
the beginning of the treatment but this soon 
subsides and at the end of two weeks the 
cough has stopped, there is no expectoration, 
and the temperature, even in advanced cases, 
is normal. The period of intensive treat- 
ment seldom extends longer than two months. 
The second period lasts from two weeks to 
three months at the end of which the patient 
is able to take up his usual work, provided it 
is not of a nature obviously contraindicated. 
Thirty-six cases in all stages of the disease 
have thus been treated. Two patients have 
died, one has failed to improve and one has 
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relapsed.—An Intensive Method of Treating 
Tuberculosis, J. H. Crewe, Journal-Lancet, 
July 15, 1918, XXXVIII, No. 14, 405. 


Home Treatment.—The author, a for- 
mer sanatorium superintendent, emphasizes 
the importance and advantages of home 
treatment. He gives the data of his trade- 
union anti-tuberculosis work. Of 284 posi- 
tive cases 208 were treated at home, and 76 
at the sanatoriums. Of the former 149 = 
71.4 per cent; of the latter 51.3 per cent are 
alive and well. Home treatment means 
minute attention to supervision of sur- 
roundings, sleeping facilities, character, 
quantity and caloric value of food, willing- 
ness to obey orders, prophylaxis. Medicinal 
treatment is a secondary consideration. Ab- 
solute rest in bed in a thoroughly ventilated 
room is necessary for those with fever, 
tachycardia, sweats, profuse expectoration, 
hemoptysis. After subsidence of these 
symptoms, patients very gradually get up 
and are trained to exercise. If possible they 
should return to their accustomed work. 
Climate is not a specific. Ninety per cent 
are financially barred from sanatoriums and 
only 8 to 11 per cent of those go to free sana- 
toriums. Tuberculosis pay clinics for the 
many middle class patients are urgently ad- 
vocated.— Advantages of Home Treatment in 
Tuberculosis, I. E. Gluckman, N. York M. 
J., August 24, 1918, C VIII, No. 8, 323. 


Symptomatic Treatment in Tubercu- 
losis.—The custom of treating symptoms in 
tuberculosis, with disregard of the disease 
process is to be deplored. While it may be 
necessary to give some medicine in some 
cases—and most tuberculous patients want 
to take some medicine, particularly a bitter 
tonic—it is by no means desired to meet all 
symptoms by medicaments. Rest, asa rule, 
will stop the cough, decrease the fever and 
conserve the patient’s energy. Patients can 
be educated to stop most of their cough, at 
the same time to cough properly, i.e., by 
first emptying their lungs and then coughing 
at the end of expiration. For an incessant 
dry cough a mild sedative may be given; for 
a productive cough nothing is better than the 
elixir of heroin and terpin hydrate. Hemor- 
rhages, as a rule, are amply controlled by 
rest, with some sedative. In persistent 
bleeding artificial pneumothorax gives the 
best results, if the pleural cavity is free. 
Pain in the chest is generally relieved by the 
mild counter irritants, and if intense, by 
immobilization with adhesive plaster. Gas- 
tro-intestinal disturbances are treated by 
proper dieting and some digestant. Laryn- 
geal infections require rest of the voice and 
then applications of argyrol 10 per cent if no 
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ulcerations are present, and formalin 2 per 
cent if there are. For constipation the nat- 
ural laxatives, as bran, mineral oils and dried 
fruits, should be encouraged. To allay the 
abnormal stimulation caused by the tuber- 
culous toxin, and bring about the much 
needed rest, the bromides are most efficient. 
—Treaiment of Symptoms and Complications 
in Tuberculosis, H. F. Gammons, Boston 
M.& S.J., September 26 1918,, CLXXIX, 
No. 13, 425. 


Mechanical Factor in the Treatment 
of Pulmonary Tuberculosis.—Davies em- 
phasizes the importance of overcoming the 
mechanical obstacles to a cure in consump- 
tion. These may nullify the most careful 
hygienic treatment, if not attended to. 
Cavities will never heal if the walls are not 
brought together, and this is possible only 
if the lung is allowed to collapse. The sim- 
plest way of doing this is by injections of ni- 
trogen into the pleural cavity. It is often 
rendered difficult, however, by the presence 
of pleural adhesions. Davies describes three 
methods of dealing with these, as follows: 
(1) By stretching. Adhesions which are not 
too dense may be removed by the use of a 
steady positive ,pressure of about 10 mm. 
of mercury over a period of two or three 
months. To maintain this pressure it is 
necessary to repeat the injections of nitro- 
gen every eight days. The treatment should 
be controlled by means of the x-ray. Such 
very good results are obtained, that some- 
times double the amouut of gas can be in- 
jected after the stretching; (2) The second 
method, that of rupture, is indicated where 
there are multiple adhesions. The pressure 
employed should not exceed 20 mm. of mer- 
cury. The patient experiences a sensation 
as if something gave way in the chest; (3) 
The third method, division of the adhesion, 
is indicated where the bonds are single or 
few in number and dense and can be located 
by thex-ray. Theauthor divides such adhe- 
sions, under the guidance of fluoroscopy, by 
means of a special tenotome. 

After the use of one of the above methods, 
a case which was previously unsuitable for 
treatment by artificial pneumothorax will 
often allow of good collapse of the lung. A 
further complication may occur from dense 
adhesions of the basal part of the lung to the 
diaphragm, causing constant irritating cough 
after the injection of gas. The author has 
overcome this by section of the phrenic nerve 
on the corresponding side, thus paralyzing 
the diaphragm and preventing the pull on the 
lung with each respiration. This measure 
also is of benefit in checking secondary bron- 
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chiectasis of the lower lobe by reducing trac- 
tion on the walls of the bronchi, and thus also 
reduces the amount of secondary infection. 
The author does not state how long the 
paralysis persists; after simple section of the 
nerve regeneration would take place and the 
paralysis would be but temporary. 


In cases where extensive adhesions prevent 
the injection of enough gas to collapse the 
lung, the operation of rib mobilization is in- 
dicated. Active disease of the other lung 
and marked evidence of toxemia are contra- 
indications.—The Importance of the Me- 
chanical Factor in the Treatment of Pulmon- 
ary Tuberculosis, H. M. Davies, Quart. J. of 
M., II, No. 43, 205, April 1918. 


Cyanocuprol.—Twelve-. cases were 
treated with the copper and potassium cya- 
nide preparation, the directions and mode of 
treatment as given by Koga and Otani being 
strictly adhered to. Six were cases of pul- 
monary tuberculosis, three were pulmonary 
with laryngeal involvement, two were skin 
cases and one a kidney tuberculosis. All 
except the skin cases showed the presence of 
tubercle bacilli. No fecal reactions were 
noticed, and no pain at side of injection or 
in any other part of the body. The course 
of the disease, however, was not found to be 
improved; there being no change for the 
better as regards the pulse, temperature, 
sputum, weight, or hemoptysis. As no det- 
rimental effects were observed the author 
would recommend further trials —Experi- 
mental Test With Copper and Potassium 
Cyanide in Tuberculosis, M. J. Fine, Med. 
Rec., July 20, 1918; 99. 


Hexamethylenamin by the Vein in 
Tuberculosis.—This drug injected intra- 
venously in a daily dose of 1.25 or 1.5 grams 
for about twenty days seemed to exert a 
decided action in the general febrile, toxic 
and septic reactions in tuberculosis, without 
any depressant action. It seems to reduce 
the toxicity of the infection, wherever the 
infectious process may be located. In one 
case described in detail, the sputum swarm- 
ing with tubercle bacilli, remarkable im- 
provement was realized under two series of 
seven injections by the vein, a tatal of 21 
grams of the hexamethylenamin. The 
young man had nephritis with 5 grams albu- 
min and ureosecretory constant of 0.24, be- 
sides the tuberculous left bronchopneu- 
monia.—Les injections intraveinouses d’uro- 
tropine dans qualgues cas detuberculose 
Loeper and Wagner, Progrés Méd., Septem- 
ber 7, 1918, XX XIII, No. 36, 305. 
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‘PRESIDENTIAL ADDRESS! 


THE RELATIONSHIP OF THE STATE AND NATIONAL ASSOCIATIONS 
TO OTHER AGENCIES IN THE TUBERCULOSIS CAMPAIGN 


DAVID R. LYMAN 
Walling ford, Connecticut 


I am often reminded nowadays of the story of the party where a 
prize was offered to the person who could make the worst face. The 
committee after mature deliberation awarded the prize to a little old 
lady who immediately got up and went home, protesting that she had 
not been playing at all. 

It is not a little difficult, in the midst of the general spirit of restless 
searching for new and better ways of conducting the affairs of our 
neighbors and ourselves, to know just who does and who does not 
belong in our little sector of the great scheme of public health activi- 
ties,—just how far we can rely on old familiar faces or how much we 
can hope for from the newcomers. Certain it is that in common with 
the rest of the world we have been shaken to our foundations. 

The great war which showed so clearly the triumph of modern medi- 
cine in the control of the acute infectious diseases, which in former years 
had decimated the contending forces, has set forth with equal clearness 
the extent of the inroads that chronic diseases make in our national 
economy. We face the need of extending, modifying or changing our 
mode of attack against these, of carefully analyzing our past efforts, of 
studying anew not only our own capabilities but also those of all possible 
allies we may call to our aid. To this end it has seemed worth while to 
me to study the position of the central organization in our campaign 
with especial regard to its relation to those agencies which are, or should 
be, allied with us in our efforts to control tuberculosis; and these rela- 
tionships apply almost equally well to either our National Association 
or to the state organizations through which the local work is directed 
in most parts of our country. 

One might, for example, visualize the central organization as the 


1Delivered at the General Session of the Fifteenth Annual Meeting of the National 
Tuberculosis Association, Atlantic City, New Jersey, June 14, 1919. 
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switchboard through which the activities of the various bodies working 
toward the control of tuberculosis can be coérdinated with the least 
loss of efficiency, and directed toward the goal for which we are all 
striving. The more efficiently the switch board works, and the fewer 
the short circuits between the lines, the better will be the end results. 
Let us then examine these lines and see what is their state of repair, and 
what service we should expect of them. 


HEALTH AUTHORITIES 


Of first importance in our work I would place our codperation with the 
established health authorities, local, state and national. Our National 
Association has for years been advocating the creation of a division of 
tuberculosis in the United States Public Health Service, as we have 
the recognition at Washington of the fact that the health of our nation 
is of far too great importance to be cared for, as it is at present, as 
a side issue of the Treasury Department. 

Through the devoted efforts of Mr. William H. Baldwin, the Chair- 
man of our Committee on Federal Legislation, and through our Execu- 
tive Office, we have made especial efforts to keep closely in touch with 
Surgeon General Blue’s department and to interpret its aims and needs 
to our civilian workers as well-as to bring to its aid the experience and 
interest of the non-governmental tuberculosis agencies. The value of 
such codperation with the United States Public Health Service is, I 
believe, unquestioned by any. There seems, however, to be less 
unanimity of opinion as to our relations with the local and state health 
officials. 

With the local health officer of the old type, holding office through 
political favor or because of public recognition of his need for the one 
or two hundred dollar salary which the position carries, one must admit 
that it is usually impossible to secure anything like codperation in a 
modern health campaign. I regret to say one must be equally ready to 
admit that our organizations have not been entirely free from the un- 
fortunate tendency exhibited by so many voluntary health workers of 
conducting a one-idea campaign, which takes no regard of the func- 
tions, capabilities, or possibilities of other agencies—be they official or 
non-official. 

According to mood we speak scornfully or jestingly of our state legis- 
latures and of their handling of health questions. Can one hold them 
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entirely to blame when the unofficial health workers of the state, and 
often the official also, bring forward their demands without regard to 
the state treasury or to the proportion of its budget which should be 
distributed among its health activities? Instead of this, we each ask 
for many times what we expect or what we could spend properly, hop- 
ing that when the legislature has in desperation pared down the grand 
total to within the limits of the state’s resources, we may find that we 
have fared better than those whom we are accustomed to view as our 
competitors. 

Would it not be better if we were all working in close codperation 
with the head of the state health department who has, by virtue of his 
position, a much wider view of the general health situation than we, and, 
therefore, a much clearer idea of the relative value and importance to 
the state of its various health activities? Could not much be gained 
if we took the lead in working out in our several states ‘‘Health Coun- 
cils,” as one might call them, consisting of the heads of the larger vol- 
untary health organizations, and which could meet with the state 
health officers at regular periods, try to eliminate overlapping of effort, 
lend support to real health programs, and put some life into those that 
are mere makeshifts, and finally bring to the legislature a health budget 
in which the finances of the state and the relative development and 
importance of its various health activities had all been given due 
consideration? 


LOCAL ORGANIZATIONS 


Of primary importance, of course, are the main trunk lines connecting 
us with the local organizations throughout our territory and these need 
be kept in constant use. It is not enough to induce a company of 
intelligent citizens to get together and form a local organization, nor is 
our duty fully done when we persuade them to secure the services of a 
full-time trained secretary. When the people who are, or should be 
back of such an association, get the idea that a full-time secretary and a 
list of subscribers constitute a good working organization, we must be- 
gin all over again. We must work to keep the personal interest of the 
members of these associations, and one of our constant tasks must be to 
keep active contact between them and the general work throughout the 
country, both governmental and civil, and not only to make them feel 
that they have our constant support, but that we in turn are depending 
on their counsel and aid in our larger campaign, and that of the two ours 
is probably the greater need. 
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THE MEDICAL PROFESSION 


The need of closer codperation with the medical profession, through 
the national, state and local medical societies, as well as through the 
individual physicians, was never so great as now, nor was the time 
ever so ripe to further this end. More than 35,000 of our physicians 
and surgeons are coming back to civilian life. These have had the 
great advantage of the post-graduate courses given in all the army 
schools and training camps. They are more familiar than before with 
the latest diagnostic methods; more conversant with the relative values 
of clinical findings; and, what is of greater importance to us, they have 
almost without exception had their attention directed to the gravity 
of the extent to which chronic diseases, and especially tuberculosis, 
affect our population. They will be more ready to codperate in our 
general campaign than ever before, and I would urge our lay workers to 
make every effort to work in close harmony with them. It is well 
known that in the past large numbers of our practitioners have appar- 
ently not shown that interest in our campaign which we had the right 
to expect. This has been due largely to the fact that the average physi- 
cian finds his time fully taken up with the care of people in actual physi- 
cal suffering, whether from acute or chronic diseases. ‘This has led to a 
lack of interest in latent and inactive disease, which is so marked, that I 
have known physicians to refuse to make routine examinations of their 
friends who had been impressed by the propaganda, which the medical 
profession has been conducting, to induce the public to adopt this very 
measure for the prevention of disease in general and tuberculosis in 
particular. 

This attitude will, we hope, be somewhat modified on account of the 
experiences of the war. On the other hand, the lay worker needs to 
modify his attitude toward the local practitioner. It must always be 
remembered that our campaign has to be carried into the homes of the 
people, and that we must find ways and means of extending in these 
the knowledge and practice of personal hygiene. There is no one who 
has the same intimate contact there as the family doctor, and a few 
words of his for or against any proposed health measure will carry 
more weight than all the educational propaganda we can employ. Let 
us try to study the local physician a little more closely, remembering 
that whether he be good or bad we will go much further working with 
him than against him, and above all make sure that no lack of tact or 
courtesy on our part can be made the excuse for opposition to our work. 
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As the representative of your Association, I had the honor this week 
to participate in the Victory Meeting of the American Medical Asso- 
ciation, and it was my privilege to assure that organization that in the 
many and complicated problems of public health which lie before us, 
they can count on the complete codperation of our Association. May 
this codperation be as complete in the local organizations as in the 
national directorates. 


THE NURSING PROFESSION 


We have heard much of the need of education of the public and of the 
medical profession. Now I am glad to say we are hearing more and 
more of the need of educating the nurses as to tuberculosis, its cure and 
prevention; and that this is coming largely from the leaders of that 
profession who are working with us. Formerly, the average nurse was 
graduated not only without any knowledge of this most common of all 
diseases, but with a well-trained fear of it to handicap her throughout 
her career. To-day the best training schools are all trying through 
affiliation with visiting nurse associations or nearby sanatoria to remedy 
this great defect in their work, and we may look forward to the time 
when our institutions for the treatment of tuberculosis may be able to 
engage regular graduate nurses without feeling that by so doing they 
stamp themselves as confirmed optimists. 

I would urge that our central organizations do their utmost to stimu- 
late this awakening of the training schools. We should go further and 
urge that the principles of public health nursing should be as impor- 
tant a part of the curriculum of the training schools as surgical technique 
or the recording of clinical data; and that the nurses be inspired to 
carry with them into every home the spirit of missionaries in the cause 
of public health, remembering that a convalescent, especially if he be 
of the masculine persuasion, is in a peculiarly receptive frame of mind 
for any wisdom which she may try to inculcate. 


SANATORIA AND HOSPITALS 


For the next year we should try more than ever to keep the lines 
busy which connect our organization and its local branches with our . 
tuberculosis institutions. For the past two years these have faced the 
problem of operating not at a maximum of efficiency but with a mini- 
mum of inefficiency. Everywhere throughout the country physicians 
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engaged in this work have answered the call of the government for men 
with special training, and this has resulted in many institutions being 
operated with only one physician to the 100 or 150 patients, and he 
often physically disqualified for the easier government service. This 
has, of course, forced the suspension of all but the most necessary medi- 
cal service, and the educational work which is, or should be, the chief 
accomplishment of our sanatoria, has been largely neglected. If, as we 
say, our campaign against tuberculosis is primarily one of education, 
ought we not make a real effort to help those in charge.of our state 
and county institutions take advantage of the wonderful opportunity 
presented there with a class of adults available for intensive training 
over several months, and eager for new interests to help pass the time? 

Should it not be possible to arouse in local, civic and medical organi- 
zations sufficient interest and enthusiasm to provide regular lecture 
courses on general matters of public health, including especially in- 
struction in home nursing and household economics for the women? I 
am not at all certain but that the education of our girls in the buying 
and preparing of food stuffs and in the science of home making would 
not do more to offset alcoholism and Bolshevism than any means at our 
command. Certain it is that any such effort as above would be a boon 
to the sanatorium management and patients and would greatly increase 
the value of the latter to their home communities after discharge. 


INDUSTRIAL WORLD 


The sixth great line that should be connected with our central switch- 
board is the one which gives us close contact with the industrial world— 
the large industrial ‘corporations and the labor organizations. Both of 
these are vitally interested in all that concerns health. Industry has 
long ago discovered that its efficiency is largely dependent upon the 
health of its workers, and we have seen the advent and growth of in- 
dustrial medicine with full-time doctors and nurses, and with social 
service to connect the plant with the home interests of the employees. 
The employee, on the other hand, has always had before him the spectre 
of possible ill health. He has known that barring sickness he can, if 
‘sober and industrious, get ahead in the world, and he is ever on the alert 
for agencies that will help him meet or avoid the burden which sickness 
lays upon him. 

I know of no greater potential aids to our public health campaign 
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than such organizations as our Employees Tuberculosis Relief Asso- 
ciations of Connecticut. The largest, that of New Haven, represents 
25,000 to 35,000 working men and women. They employ a full time 
secretary and furnish sanatorium or hospital care to all cases of tu- 
berculosis arising among their members or their dependents. What is 
more important, however, is the active interest they take in all that 
concerns tuberculosis work in our state; sending representatives to our 
national meetings and sectional conferences, and following carefuly all 
proposed legislation at our capital. We would do well to study such 
movements as this and try to give them every aid in our power. 

The greatest health question before industry and labor alike is to-day 
that of codperative health insurance. Most large industrial organiza- 
tions already have sick benefits to which both firm and employee con- 
tribute. Is it possible or advisable to extend this plan so as to take the 
state, which is the general public, into the partnership, and to insure 
adequate care of all health problems which may arise among those 
whose earning capacity is not sufficient to provide such adequate care 
for themselves? Whether we will or will nor adopt health insurance, 
and, if adopted, in what form it shall be applied, are to my mind the 
greatest health problems before the country to-day. 

Our organization is here faced with a great opportunity to do a na- 
tional service, and at the same time establish that close contact with the 
industrial world which is so essential to the perfection of our campaign 
throughout the country. I would urge the directors to consider whether 
it would not be possible for us to take a prominent part in helping the 
people reach the wisest decision possible on this point. If we could 
see our way to underwrite a plan for bringing to this country two of the 
best posted authorities on the principles and practice of health insur- 
ance abroad, and then procure a third man thoroughly conversant with 
the economic life of America, I should like to see the three taken as 
guests of the National Association on a tour throughout the country 
to present to our people from a strictly unbiased viewpoint the basic 
principles of codperative health insurance and the results, both good and 
bad, of its application in other countries. 

Suppose we devoted one day of each sectional conference to this 
subject, and also had a second special meeting at some other point in 
each conference area, inviting chambers of commerce, Rotary Clubs, 
manufacturers and labor organizations to join with us in these meet- 
ings, can you not see a réle for the National Association which would 
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greatly add to our usefulness, and which would furnish our regional 
secretaries with a point of contact which would establish them for all 
time as an integral part of the health movement of their respective sec- 
tions of the country? 

Please note that I am not proposing that we advocate the adoption 
of health insurance. I am proposing that we try to put before the 
country the best information available on the subject from a strictly 
neutral and scientific standpoint, and thus help the country at large 
as well as ourselves to come to the sanest possible decision concerning 
the merits or demerits of this system. Once that is done, I hope we will 
throw our whole weight either for or against the application of this 
principle in our country. I sincerely trust it may be possible for the 
National Association to render this public service, but at least let us 
abandon our attitude of passive neutrality and let the people of our 
country know what we do or do not stand for. 


OTHER PUBLIC HEALTH ORGANIZATIONS 


Most important of all, both to ourselves and the health work in gen- 
eral, is our relationship in the immediate future to the other great or- 
ganizations interested in public health, such as The American Public 
Health Association, American Red Cross, The Conference of State and 
Provincial Health Officers, and others. Of peculiar interest to us, of 
course, is the determination of the Red Cross to capitalize for civilian 
health work after the war that marvelous spirit of service which has 
been centered under its management for the past four years. When 
last summer the Red Cross and the National Council of Defense both 
requested your directors to discontinue for the term of the war the sale 
of our Christmas seals and to join instead in the Red Cross roll call, we 
felt most anxious as to the future. Thanks, however, to the broad and 
fair-minded treatment accorded us by the heads of the Red Cross, we 
have been able to proceed with the reasonable extension of our cam- 
paign, and are now considerably in advance of any previous develop- 
ment of our work. 

The past year was one full of delicate situations when the very 
existence of our Association seemed at stake, and we owe a great debt 
to our Managing Director for the tact, judgment, patience, and untir- 
ing energy with which he safeguarded our interests and brought us 
through to our present position. 
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The future of our financial relations with the Red Cross after the 
coming year is somewhat in doubt, but the return to America of our 
Dr. Farrand to take the chairmanship of their Executive Committee 
leaves no question of there being a complete understanding and close 
codperation between us. 

As regards the great dream of a National Health Council composed 
of the executives of several of the most prominent of our health organi- 
zations, working together toward a concerted public health program for 
the whole country, your directors have pledged the sympathy and co- 
operation of this Association to whatever extent may be possible with- 
out jeopardizing our individuality as the National Tuberculosis Asso- 
ciation. We feel that for the present, or at least until some proved 
agency appears, which is better fitted for the work than we ourselves, 
it would be a grave error for us to go beyond that point. We are, 
however, in hearty sympathy with the movement for the codrdination 
of the public health associations of our country, and see before us 
many problems, the solution of which will call for the best efforts of 
our mutual forces and counsels. 


UNIVERSAL MILITARY SERVICE 


A man may be forgiven a mistake but not if he make the same mis- 
take twice. The selective draft through which we raised our army 
presented to our national health associations a golden opportunity, for 
which they were wholly unprepared and by which they profited but 
little. The records of our draft boards gave, or should have given us, 
the records of the vast majority of cases of active tuberculosis in our 
male population between the ages of eighteen and thirty-five. We had 
never dreamt of such an opportunity. It meant the chance not only to 
control countless active cases hitherto unknown, but through these to 
reach the homes and do real preventive work among the rising genera- 
tion there. 

You remember the tale of the fool and the wise man who having done 
a kindness to the fairies were each given one wish by the fairy queen. 
The fool coming first wished for all the gold and jewels he could carry 
home in his cart. The wise man coming after and hearing this merely 
asked for the fool’s address. Had we foreseen this draft and been able 
to secure access to the addresses of these rejects, what wealth would 
have been ours! We did try; with all the means and all the eloquence 
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at our command we importuned the War Department to give us these 
addresses, or to make it possible for us to get them, but we began 
too late. 

There was no one to blame for this but the spirit of the times. Our 
draft law was designed for the one thing which it accomplished, and the 
temper of our people was such as to have made it out of the question 
to have secured consideration of anything which was not then thor- 
oughly recognized as necessary to military efficiency. The Depart- 
ment had, as its first responsibility, the gathering, equipping and dis- 
patching of our army with all possible speed. Like ourselves they had 
made no study of the opportunities presented by the draft, and were 
loath to add to its machinery in any way. In spite of all we could 
urge it was therefore impossible to get access to these records until 
this past winter, when 61,964 cards were placed at our disposal. Since 
that time we have had these records transcribed and forwarded to the 
authorities of the several states,—just two years too late in most 
instances. 

If, however, we have learned our lesson, and I trust we have, a simi- 
lar golden opportunity will be ours again. Who doubts that in the 
near future we will adopt some form of military service for all our young 
men, so that never again will scorn for our latent power give heart to 
an international marauder? It-is well within the range of possibilities 
that we may have all of our young men as they reach the age of eighteen 
under military training for six months or more. Consider what that can 
mean from the standpoint of national health:—a chance for a complete 
physical study and, if need be, corrective physical training during this 
period for every young man now in our land. My only criticism of the 
idea is that we have not proposed the same training for our women also. 
It will offer, even more than the recent draft, a golden opportunity for 
national health work, and it is for us this time to play the part of the © 
wise man. Let us start now through every state and local agency, and, 
through our national office, to urge in print and on the platform that the 
benefits of universal military service from the standpoint of national 
health can and should be made even more real than the unquestioned 
value of military preparedness it will give us. Let us start now to see 
to it that our representatives in Washington realize this and that the 
regulations governing this service, when it comes, are so drawn, as to 
provide that the health records of each man be filed with the United 
States Public Health Service and with the state Board of Health of his 
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It should be easier for us to do this than it would have been two 
years ago. We have nearly 3,000,000 men returning to private life 
with a new conception of national and personal obligations, whose eyes 
have been opened to the great advantages of physical training, of per- 
sonal hygiene and of public sanitation. No one could, I think, watch 
the parade of one of our returning divisions without feeling that here 
was a new force with a cleanness and virility and a unity of purpose 
hitherto unknown in our American life. If through our united efforts 
we can pass on something of this same freshness and virility to all of 
our young men at the time when they are preparing to take their part 
in the conduct of our country’s affairs, then we could indeed feel that 
we had justified all the expenditures of time and thought and money 
that have gone into the work of our national health organizations. 
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THE NEED FOR A BROADER PROGRAM IN THE 
CAMPAIGN AGAINST TUBERCULOSIS 


GEORGE THOMAS PALMER 
Springfield, Illinois 


Students of tuberculosis and those who have been most active in the 
organized campaign against the disease not infrequently raise the 
question as to whether the present program is accomplishing all that has 
been expected of it or all that is now popularly believed of it. This 
inquiry comes, not from outside critics; but from those men who, so far, 
have done practically all that has been done in an earnest endeavor to 
solve the nation’s most gigantic health problem. 

The optimistic answer, so commonly employed by popular health 
educators and propagandists, to the effect that the mortality from 
tuberculosis has been decreased 25 per cent during the past: fifteen 
years, during which the organized warfare against the disease has 
been in operation, is not so satisfying or convincing as it appears. 

While the exact figures for the past fifteen years are not at hand, the 
statistics of Frederick L. Hoffman (Transactions of the National Asso- 
ciation for the Study and Prevention of Tuberculosis, 1913) for the first 
twenty years of antituberculosis activity in America, are quite as signifi- 
cant and interesting. 

The first tuberculosis society created in the United States was that 
established in 1892 at Philadelphia. This may be taken as the begin- 
ning of the organized campaign in the nation. During the succeeding 
twenty years, or up until 1911, the death rate per 10,000 of population 
in American cities decreased from 23.8 to 16.6, or a decrease of 30.25 
per cent. 

But unfortunately for the enthusiasts who argue only from statistics, 
during the preceding twenty years, from 1872 to 1891, and entirely 
prior to the first adoption of an American tuberculosis program, the rate 
per 10,000 of population had fallen from 33.9 to 24.5, or a decrease of 
27.47 per cent. In other words, the rate of decrease during the first 
twenty years of antituberculosis propaganda, over the ‘ preceding 
twenty years, was.something less than 3 per cent. 
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In fact, Hoffman pointed out, from such statistics as were available, 
that in the cities of New York, Philadelphia and Boston, the tubercu- 
losis death rates had quite steadily declined for a period of one hundred 
years, from something over 450 per 100,000 of population in 1812 to 
less than 200 per 100,000 in 1811, the more decided decrease beginning 
about 1881, or eleven years before the first organized tuberculosis work 
in America; but, incidentally, at about the time of Koch’s discovery 
of the tubercle bacillus. 

So it would appear that this record of decreased mortality, with 
which our propagandists have justified their existence and upon which 
they have established their claim for continued and increased support, 
was nothing more than the speeding up of a declining death rate which 
had begun a century before and which had reached rather spectacular 
proportions over a decade before the tuberculosis propagandist was 
known in the land. Such a showing justifies serious consideration and, 
if interpreted thoughtlessly, would prove quite discouraging to those 
who have sought earnestly to master the tuberculosis problem. 

But the first impression caused by these figures is not conclusive. 
The steady decline in tuberculosis mortality for a period of a hundred 
years, which notably increased thirty-five or forty years ago, was not 
all a matter of chance or circumstance. Some factors, which still have a 
part in a broad program against the disease, began to be active in the 
early eighteen hundreds and these factors were employed more actively 
and intelligently, or new factors were added to them, some sixty or 
seventy years later. 

What these factors were, and how they may now be more effectively 
employed, appear to me to be the vital questions for consideration by 
those engaged in organized tuberculosis work. 

The most constructive critics of the present program are inclined to 
feel that our line of action has been narrow—that we have confined 
ourselves too closely to a warfare against the tubercle bacillus—and 
that, in so doing, we have ignored other and possibly more important 
things. And those who so believe must recall, as almost prophetic, 
the remark of Dr. Isaac W. Brewer, in discussing Hofiman’s statistical 
paper of 1913: “It is a well-known maxim in military science that, as a 
rule, the army that is on the defensive is licked. . .-. . With 
regard to the tubercle bacillus, we are on the defensive.”’ Even more 
prophetic, as I conceive it, was his next remark: ‘‘To do what it aims to 
do, the National Association for the Study and Prevention of Tuber- 
culosis must codperate with many other associations.” 
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But in this warfare against the tubercle bacillus, narrow though it 
may be, we have not completely failed. In 1871, according to Hoff- 
man, the death rate from pulmonary tuberculosis was 32.8 per 10,000, 
while ten years later, the year preceding Koch’s discovery, it was 33.6. 
During the entire decade, the decrease was little if any. During the 
decade following Koch’s discovery, however, the rate fell from 32.6 
to 23.8 and since that time the decline has been steady and substantial. 

To be sure, this initial decrease was not due to organized tuberculosis 
work; but it was due to medical activity, to education and to a move- 
ment forward which had finally found a firm foundation on which to 
rest and which, to a large extent, were later crystallized into an organized 
endeavor. | 

But prior to that time, and since that time, there have been operat- 
ing other broad and important factors whose development and intelli- 
gent utilization merit our thoughtful consideration if organized tuber- 
culosis agencies would “do what they aim to do.” 

Prior to the discovery of the tubercle bacillus, prior to the creation 
of the organized tuberculosis movement, peeple were beginning to live 
more sanely, more decently and more healthfully. It is hardly too much 
to say, in an article which is intended to be reasonably accurate and 
logical, that the people of New York, Philadelphia and Boston, as early 
as 1812, were living more intelligently than they were a decade or two 
before, and it is not unreasonable to believe, as we follow Hofiman’s 
curve, which tends downward very, very gradually for almost seventy 
years, that living conditions were improving at least in proportion to 
that declining curve. 

Along in the early eighties, when Koch made his discovery, scientific 
endeavor was awakened and sanitary science was obtaining a foothold. 
Fresh air had ceased to be regarded as incompatible with health; bath 
rooms and other means of cleanliness had become readily available; 
the more absurd superstitions had been abandoned; the intelligent care 
of mother and infant was occupying the attention of competent men; 
medical education was no longer a mere form; proper handling of food 
was beginning to provide a well-balanced dietary the year round; and the 
dangers of the milk supply were becoming recognized. Pure water 
supply, and sewage and waste disposal were becoming real problems and 
communicable diseases were coming to be regarded as no longer inevita- 
ble. Housing was receiving at least some attention and there was a 
growing interest in the intelligent care of the poor and in the prevention 
of poverty. 
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Coincident with the descending curve in tuberculosis mortality, 
people were living cleaner, better and more wholesome lives and interest 
in general health was steadily increasing. While we were passing 
through our early hysterical fear of infection, in our frenzied battle 
with the tubercle bacillus, and were awakening from our over-colored 
dreams of short cuts to cure, scores of medical and social agencies were 
coming into life trying to solve the problems of better living and of 
better health. What part these agencies have had, since 1882, in shap- 
ing the downward curve of tuberculosis mortality, is beyond accurate 
determination. Our thoughtful conjecture is that it has been large and, 
so believing, we must consider to what greater extent these forces and 
agencies may be employed in continuing that curve which is still too far 
from the bottom of the scale. 

Whatever the results of that employment may be, we cannot reason- 
ably expect as rapid decrease in mortality in the future as we have had 
in the past. As we approach the minimum, progress must be far more 
gradual and more laborious. This, incidentally, must be taken into 
consideration when we attempt to account for any apparent slowing 
up of the downward curve in recent years. 

The necessity for a much broader program in combating tuberculosis 
than the struggle against the bacillus has been suggested over and over 
again in the epigrammatic sayings which have become so much a part 
of our popular propaganda literature. ‘“‘Tuberculosis is a house dis- 
ease,” “‘Tuberculosis is a question of childhood infection,” ‘Tubercu- 
losis is the wreckage in the wake of influenza, measles and other infec- 
tious diseases,” “Tuberculosis is often the price of motherhood,” “Tu- 
berculosis is a tremendous hazard in uncontrolled industrial life,”— 
these sayings, significant, if not always scientifically sound, are familiar 
to us all and are firmly implanted in the minds of the people. To ignore 
them in our antituberculosis program is not coming square with our 
gospel. 

The general acceptance of the doctrine of childhood infection, as the 
cause of later tuberculous disease, has made child-welfare work, and all 
that it means in the protection of the child and the development of the 
child, a definite part of a broad antituberculosis program and has like- 
wise made a knowledge of tuberculosis essential in the training of the 
child-welfare worker. The two phases of medical-social work are en- 
tirely inseparable. From prenatal care and. properly conducted mid- 
wifery, through the guidance of the baby, the selection of nurses, wel- 
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fare stations, control of milk supply, protection from communicable 
disease; into the schools, with school hygiene, medical inspection, school 
nurses, supervised play, proper nourishment, open window rooms and 
open air schools, the programs of tuberculosis associations and child- 
welfare and parent-teachers organizations must coincide perfectly and 
the programs can hardly be carried out independently without serious 
overlappings and dangerous gaps between. 

Tuberculosis agencies are already touching some of these subjects; 
but usually in a restricted, specialized way, with the exception of the 
health educational work of the Modern Health Crusaders, which is, 
incidentally more pregnant with big promise than any other phase of 
our present campaign. Our change in declared purpose of the open air 
school,—from the care of the tuberculous child to the care of the under- 
nourished child,—is a step toward the broader program, though, if the 
truth be known, that change in declaration has often been due to the 
disfavor which attaches to the word “tuberculosis” rather than to better 
and sounder reasons. 

There is some practical truth in the popular propaganda saying: ‘‘If 
we can control the child the tuberculosis problem will take care of 
itself.” 

For the most part, we have approached the subject of housing with 
the tubercle bacillus as our test and measuring rod. Whether or not 
the bacillus remains viable and is the infecting agent from tenant to 
tenant is important, but not all-important. The gruesome tales of 
“houses of death” and “lunger blocks” may have been overpainted 
and may not square perfectly with the results of more exact investigation, 
and yet we cannot refute, though we may choose to ignore, the more 
general influences of bad housing upon general health and indirectly 
upon tuberculosis. House sanitation, room overcrowding, light, ven- 
tilation and the means for reasonably clean and wholesome and moral 
living have an influence which must be understood and taken into 
account by the man who would direct or carry out a thorough-going 
tuberculosis campaign. On the other hand, a knowledge of funda- 
mental facts in regard to tuberculosis must form part of the ground- 
work of the man who would qualify as a “housing expert.” While 
scrupulously exact in the details of our own work, we often take aston- 
ishing liberties with the tenets of other and closely allied professions. 

While there is much justice in our complaint that the public health 
officer does not pay sufficient attention to tuberculosis,—or, if he does, 
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that his activities are frequently misguided,—there is equal ground 
for the impression that we do not sufficiently regard the general health 
problems which have intimately to do with our own field. A sane tu- 
berculosis program cannot ignore the prevention of communicable dis- 
eases,—especially of measles, grippe, and pertussis, the notorious fore- 
runners of phthisis,—nor of any of that group of preventable illnesses 
which leave in their wake enfeebled health and, doubtless, lowered 
resistance. The tuberculosis agency, which fails to lend its entire 
machinery to the community in combating an epidemic, not only fails 
to act humanely, but, in my opinion, neglects one of its own definite 
functions in battling against tuberculosis. 

And our interest must extend further in the general health problems 
of the community. Water supply, sewage and waste disposal, street 
cleaning for the prevention of dust, the abatement of the fly nuisance, 
the protection of the milk supply,—all of these things are of interest 
to the broad-gauged tuberculosis worker regardless of the evidence we 
may or may not have as to their connection with the spread of the tu- 
bercle bacillus. Our concern with the milk supply in the past has usu- 
ally been centered on the question of bovine tuberculosis, or with acci- 
dental specific contamination of the milk supply, with little regard for 
the influence the milk supply may have for or against the general 
health of the community. 

Our noteworthy investigations of the dusty trades and their influ- 
ence upon tuberculosis have led us into the field of industrial hy- 
giene, but here also our interest seems to have fallen short of the broader 
conception of the subject. The thoroughly comprehensive antituber- 
culosis program cannot disregard the general sanitation of shops and 
factories, industrial overstrain, child-labor and those trades and voca- 
tions which are deleterious to health aside from their direct influence 
on the development or encouragement of tuberculous disease. It is 
equally true that the student or practical worker in industrial hygiene 
cannot develop his specialty to the maximum of usefulness without a 
much clearer idea of tuberculosis than such specialists seem to possess 
at the present time. 

Of all the many problems intimately connected with the tuberculosis 
problem, none is more complex or less coérdinated with tuberculosis 
activities than that of the prevention and relief of poverty. 

Although we have recognized in a general way that tuberculosis is a 
potent factor in the production of destitution and that the disease is 
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particularly apt to afflict those who are underfed, poorly clothed, and 
wretchedly housed, no very clear understanding seems to have been 
reached between tuberculosis organizations and the organizations for 
the relief of the poor. In my experience, the average charity worker 
regards himself as capable of the rehabilitation of the tuberculous indi- 
vidual or family without any very serious regard for medical agencies, 
while, on the other hand, medical tuberculosis workers have tremen- 
dously under-rated the necessity for the codperation of charity organiza- 
tions in dealing with the rank and file of tuberculous persons. 
Admitting that there are exceptional instances where efficient co- 
ordination of effort exists, it is my conviction that one of the greatest 
wastes of funds derived from philanthropic sources is in the lack of 
understanding of the social side of tuberculosis by medical agencies and 
the lack of knowledge of the peculiarities of tuberculosis as a disease 
on the part of social agencies and charity organizations. This is evi- 
denced by the unnecessary wastage of funds and opportunity through 
too great delay in administering generous relief in the early tubercu- 
losis case and the equally unwise policy of-discontinuing such relief 
before the consumptive is entirely convalescent or, as is commonly 
the case, the administration of niggardly aid, such as may be tolerable 
in ordinary illness, but which is fatally inadequate in a disease whose 
successful management requires the maximum of generosity. Thou- 
sands of dollars are also being expended annually in a generous but mis- 
guided adherence to the antiquated doctrine of stuffing with milk and 
eggs, now generally abandoned by the medical profession, but appar- 
ently clung to tenaciously by the layman and by many social workers. 


On the other hand, the charity worker justly complains of the un- 


reasonable demands placidly made upon relief agencies by the medical 
men in tuberculosis organizations through failure to study or appre- 
ciate the intricate and difficult problems of relief. 

These suggestions of a broader program for tuberculosis work and 
for the utilization of those factors, aside from the battle against the 
tubercle bacillus, which have probably been instrumental in the de- 
crease in tuberculosis mortality for a century or more, would seem to 
argue for the consolidation of tuberculosis associations with a host of 
other medical and social agencies into one gigantic, all-wise and all- 
comprehensive organization. 

Theoretically, such an arrangement may appear admirable, but those 
who have followed the history of tuberculosis work in the past, will see 
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the overwhelming obstacle which would stand in the way of any such 
arrangement unless worked out on a more ideal and practical basis than 
has been attempted or suggested up to the present time. 

Regardless of the tremendous mortality and morbidity due to it 
from time immemorial, the neglect of tuberculosis in the past by medical 
and health organizations has been notorious. Medical schools, as a 
rule, gave scant attention to the diagnosis and treatment of the disease, 
while training schools for nurses, for the most part, excluded it alto- 
gether from their courses of training. Medical societies accorded the 
disease slight recognition, while public health agencies ignored it or 
dealt with it as an ordinary problem of contagious disease. It was not 
until an organized agency, adequately financed, approached tuberculo- 
sis as a special problem that the disease began to assume the impor- 
tance in medical and social work that it now maintains. Through this 
agency, antituberculosis activities are more thoroughly organized 
throughout the world than any other medical or medical-social activity. 

Admitting that the tuberculosis program of the past may have been 
unfortunately narrow, it is unreasonable to expect that there will be a 
willingness to relinquish this great specialized organization for consoli- 
dation with innumerable other agencies in which the tuberculosis forces 
would lose the accent of their work if not their identity, with grave 
danger of returning to the previous deplorable neglect of the entire 
subject. 

For the time being, it seems the part of wisdom for the organized 
tuberculosis movement to broaden its horizon and its scope; to take 
cognizance of all of those agencies and means of health promotion which 
may contribute to the efficiency of its work, looking forward to a day 
when it will become practicable to consolidate all of those organizations 
whose work is so closely akin. That such consolidation is theoretically 
desirable is not open to discussion. It is an arrangement which will 
ultimately be necessitated for reasons of economy and efficiency. That 
day may be hastened, so far as tuberculosis organizations are con- 
cerned, by acquiring a greater knowledge and a better understanding 
of the entire field of health and social activity; but, in my opinion, that 
day cannot arrive until general medicine and all of the special medical 
and social agencies have gained a clearer conception of the fundamental 
facts of tuberculosis and the relationship of this disease to almost every 
phase of community and social life. 


THE INDUSTRIAL AND AGRICULTURAL COMMUNITY 
FOR ARRESTED CASES OF TUBERCULOSIS! 


H. A. PATTISON 
New York 


Within the past ten years there have been a number of- investigations 
of the conditions, physical, industrial, and social, of patients who have 
undergone treatment for tuberculosis in sanatoria. The end in view 
has been to secure first-hand accurate knowledge of their physical con- 
dition within a certain number of years after discharge as compared 
with their condition on discharge, their living conditions, their earning 
power, employment and its conditions, the expectations of health and 
life after discharge, the general value of sanatorium treatment, and 
the uncovering of weaknesses in present methods. (See Appendix) 

The evidence is overwhelming that the campaign against tuberculosis 
has not yet developed adequate plans and facilities for the post-sana- 
torium treatment of patients. It is being more and more clearly estab- 
lished that it is the environment of the sanatorium graduate and his 
method of spending his time after working hours that most frequently 
determine his fate rather than the work itself. While in the sanatorium 
it is comparatively easy to follow the prescribed regimen. All patients 
are doing the same things. Even the physicians, nurses, and other em- 
ployees conform to many of the rules laid down for the guidance of the 
patients. Often the nurses, physicians and employees have had active 
tuberculosis themselves and there is, therefore, a sympathetic under- 
standing between the two groups. But when the patient returns to 
his home he is a man apart if he continues to live as he lived in the 
institution. Unless his family is an exceptional one the family life 
will not be adapted to the man; he must adapt himself to the life of his 
family. He wants to participate in the activities his friends enjoy. 
It may be “movies,” card parties, dances, picnics, tramping trips, 

1 A study, made under the direction of the Advisory Committee of the National Tuber- 
culosis Association, for the Federal Board for Vocational Education. It will also be pub- 
lished in bulletin form by the Federal Board for Vocational Education, from which the 


bulletin may be obtained upon application. 
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bowling, baseball, or what not, but nearly all involve the element of 
contest, and the recently arrested case of tuberculosis cannot safely 
compete with his sound companions. The almost inevitable result is 
reactivation of the disease. 

If, when he leaves the sanatorium, he could work and mingle with 
men in like condition, his chances for permanent arrest would be greatly 
increased. The months and sometimes the years required to bring about 
permanent arrest must be carefully guarded. The work, the rest, the 
play, the whole daily round must be so arranged as to contribute to the 
establishment of solid health. The value of the commingling of quies- 
cent cases is demonstrated at Saranac Lake where so many have re- 
mained and entered the commercial and civic life of the village. There 
are found tuberculous men and women who have lived comfortably, 
prosperously, and happily for from one to twenty-five years. The doc- 
tor, nurse, architect, city engineer, public stenographer, photographer, 
jeweler, liveryman, chauffeur, waitress, tailor, clerk, and merchant 
have worked out their physical and economic salvation. Much the 
same thing is observed at Colorado Springs, Albuquerque, and Phoenix. 

Many men and women are able to resume their former occupations 
if their surroundings are hygienically favorable. The particular posi- 
tion or job which was held is often the cause of breakdown, and not the 
occupation as such. Some can regain their health only by finding 
entirely new vocations. Practically all, however, require part-time 
work under medical and nursing supervision in a well chosen environ- 
ment until they are hardened to do a full day’s work every day. There 
is at present little provision for such “industrial convalescence.” The 
sanatoria themselves offer a few openings for their ex-patients but they 
provide for a very small percentage. The garment shop of the Commit- 
tee for the Relief of the Jewish Tuberculous is conspicuous alike for its 
success and its loneliness in the field. Similar shops should be estab- 
lished in other large cities. 

But there would still remain a group that needed different treatment. 
If tuberculosis is, as someone has put it, “‘a disease of wages,’”’ it is also 
a disease of congested areas. There can be no question that many 
thousands of tuberculous people and their families would be vastly 
better off in suitable rural regions. Their children, almost always in- 
fected, would have a better chance to halt successfully the growth of 


implanted germs. 
For years past the literature of tuberculosis has contained references 
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to the need of some sort of “colony” in which sanatorium graduates 
might find the environment needed to restore the fullest measure of 
health. At first the references indicated a vague groping for a solu- 
tion of problems not fully comprehended. The earliest thought was of 
the agricultural colony, but it was soon realized that the farm alone was 
not sufficient. The urban dweller has little inclination to till the soil; 
nor is it easy for the sub-standard man to learn a vocation so wholly 
new as farming. Then too, experience has proved that many tuber- 
culous people get on better in factories than out of doors, and very much 
better in sedentary clerical positions than in factories. This of course 
is not because outdoor life is not in itself more desirable and more 
beneficial than indoor life, but because most outdoor occupations re- 
quire severe physical exertion, and often subject the worker to undue 
exposure to heavy rains, extremes of heat and cold, strong winds, etc. 
Hence diversified occupations must be available and the trend of opinion 
has been directed toward the combined industrial and agricultural 
community. 

It is interesting to follow the development of ideas. I shall refer 
only briefly in the text of this monograph, however, to the literature on 
the subject. Those who are particularly interested will find in the 
appendix extracts from reports, magazines, and books. 

In 1908 Dr. A. M. Forster.put theory into practice by providing 
supervised farm work at Eudowood for selected cases. The scheme has 
been continued under Dr. M. F. Sloan and has been successful, medi- 
cally and economically. The work has consisted in hotbed planting, 
transplanting, gathering and assorting vegetables, canning, poultry, 
hog, sheep and rabbit raising, berrying and fruit culture, grain raising, 
silo filling, dairying, and repairing buildings and fences. 

It seems a misnomer, however, to call this development a ‘‘colony,”’ 
for during the ten years previous to 1918 but 120 patients had received 
this supplementary treatment. It is rather a department or adjunct 
of a well-rounded sanatorium project, and an example which many 
other superintendents and trustees might well emulate. 

At the sixth annual meeting of the National Tuberculosis Association, 
Dr. Forster, discussing after-care, remarked that ‘in conjunction with 
sanatoria and hospitals there should be developed colonies where cases 
may, to a large extent, continue under the advantages of institutional 
care, and at the same time be either entirely or to a large extent self- 
supporting.” During the same discussion, Dr. H. Holbrook Curtis 
said: 


if 
t 
| 


INDUSTRIAL COMMUNITY FOR ARRESTED CASES 279 


I have no trouble in thinking of what to do with patients who are to be cured; but I 
find that there is no provision made in any sanatorium with which I am connected, or ever 
heard of, as to what the patient should do for himself after he left. It is my opinion that 
farms should be established and these farms should be supported by the state. 


Again at the Eighth Annual Meeting of the National Tuberculosis 
Association, Dr. Forster, discussing a paper, remarked that: 


Dr. Vogeler, in one of his conclusions, says that the farm colony idea is impracticable. 
I am not sure by what subtle means of deduction he has reached that conclusion. I do not 
believe that he has tried the farm colony or that he can cite any case where the farm colony 
has failed. I think he is putting the case a little too strongly. At Eudowood, where the 
farm colony idea has been very carefully worked out and put into practice, I believe the 
opinion is that during the six years of its existence it has been highly successful. 

Another of Dr. Vogeler’s objections is that we cannot get city people to work in the 
country. He should go further and explain just why you can’t get city people to work 
in the country. Various efforts to institute a movement back to the land have failed largely 
through lack of sympathetic appreciation of the point of view of the city slum dweller. As 
I pointed out in the paper to which Dr. Vogeler has referred, it is out of the question to look 
for success where you take the city dweller into the country and there leave him unaided to 
work out the problems of his new environment. 

However visionary our ideas may be as to the merits of agriculture as a permanent form 
of employment, there can be no argument as to the value of the farm colony as a means of 
prolonging the term of treatment. With the present cost of sanatorium treatment it is 
not justifiable to keep patients in idleness after they are in physical condition to do some 
labor. 


At the first annual meeting of the National Association, Dr. Herbert 
Maxon King had thought further than the farm colony for a solution 
of the problem but merely speculated “‘on the results which could be 
obtained, theoretically at least, in the ideal sanatorium with provision 
for industrial features.” 

Dr. S. Adolphus Knopf suggested on 1912 ‘“‘intermediate stations” 
where the recovered tuberculous patient could find work with which 
he is familiar. (See Appendix) 

Dr. Charles F. Bolduan at the tenth annual meeting remarked: 

Industrial colonies in the country, open-air factories in the cities, codperation with those 


providing outdoor employment—all have carefully to be considered, and probably all will 
have to be utilized to meet this great need. 


Discussing Dr. Bolduan’s paper, Dr. F. H. Heise of Trudeau said: 


2 “Such an institution, let us say, should consist of three main divisions—infirmary, pa- 
vilion and industrial department, the first two forming complete units each, the last divided 
into as many distinct units as there are branches of industries undertaken. For instance, 
agriculture in its various branches; stock-raising, including poultry farming, bee culture, 
etc.; certain manufacturing industries, and the administration of the institution itself in its 
various phases.” (Dr. H. M. King). 
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When you consider that the tuberculous patient, and especially the poor tuberculous 
patient with a family, is one of the hardest things on earth to keep isolated—that is, to 
keep away from his family and friends—you realize that if you want to get right down to 
the bottom of it you have to provide for the patient and make some provision for the family 
who are close to him. Probably this might take the form of industrial colonies where the 
patient could maintain himself and where the family could be employed to help maintain 
themselves. A company at Saranac Lake at the present time has awarded a prize of $500 
for some method of solving such a problem; that is, of giving employment to the tubercu- 
lous patient after he has left the sanatorium, to make him happy and comfortable, and give 
him a chance to carry out the treatment that he knows he needs and ought to take. 


The War has stimulated interest in the colony idea for disabled soldiers 
and sailors, particularly in England, and there has appeared a rather 
extensive literature as will be seen by reference to the appendix. I 
would direct attention, however, particularly to a statement by Fred- 
erick C. Howe, Commissioner of Immigration at the Port of New York, 


who says: 


All of the warring countries are emphasizing the necessity of réturning the soldiers to 
the land. In England, Australia and Canada the farm colony is being developed. Ex- 
perts have submitted that the soldier will not take up an unbroken piece of land isolated 
from his fellows. Official commissions in England and Australia are developing plans by 
which the state will sell to the returning soldiers ready-made farms of from 3 to 30 acres 
which one man can cultivate. Farms are grouped as a community with educational, recrea- 
tional and coéperative agencies for marketing and buying. Men are sold farms with a 
house, barn and sufficient capital on easy terms, the state advancing nine-tenths of the 
capital to be repaid on long-term instalments. The experience of Australia and of Den- 
mark demonstrates the success of this plan. In the United States such colonies should be 
located in New England, the Southern, Central and Western states, each adjusted to a 


special kind of farming. 
Attention is also directed to the opinion of P. C. Varrier-Jones who 
has made the Papworth Hall Colony for the Tuberculous a success: 


What is the remedy? What but to graft on to our existing sanatoria the colony principle 
of employing patients at their own or allied trades. 


There is not the slightest doubt that soldiers will stay in a village community, always . 


provided that the amenities of life are there. Social surroundings, healthy environment, 
steady and not too laborious work, freedom of conscience, home life remodelled on sound, 
healthy lines, all these things should be within their reach. 

The scheme is an ambitious one, but this is the day of great enterprises. We hear a 
good deal about the establishment of Village Communities for Disabled Men. For no 
class of the disabled is a life sheltered and yet active, protected and yet self-respecting, so 
necessary as for the tuberculous. The man who has suffered the loss of a limb, or the loss 
of sight, may still find a place in his old surroundings, if properly assisted and trained; the 
man suffering from shell shock may need long convalescent treatment away from the stress 
of town life, but eventually he will probably be able to resume his old occupation; the con- 
sumptive, alone, if seriously attacked by disease, can never hope for even a modicum of 
health and strength in crowded streets and ordinary workshops; the consumptive alone, of 


| 
| 


INDUSTRIAL COMMUNITY FOR ARRESTED CASES 281 


all this sad procession of broken lives, can never return to normal conditions without en- 
dangering his family and his fellow-workmen, without involving not only himself but others 
in disaster. 

Let communities be started in which our consumptive soldier can live in his own home, 
shielded from the fierce competition of the outside world, a self-respecting worker, an eco- 
nomic asset. Let employment be found, the model factory erected, the hours of toil properly 
regulated, a fair wage paid. In such villages his children can be carefully protected from 
infection by open-air schools supervised by a competent health-visiting staff. The man’s 
leisure hours can be made glad by recreation arranged by the colonists’ own committee, 
and his life agreeably spent. ‘“‘A mere utopian dream,” they say, “and how do you know 
that the consumptive ex-soldier will submit even to such conditions?” I say that he has 
already done so, that requests for admission to the Papworth Colony now far exceed the 
accommodation. “In that case,” the critic answers, “the demand will always be greater 
than you can possibly meet.” The demand is great. Is that a reason why we should not 
try to meet it? We sincerely want to do well by these men; shall we stop at wanting, and 
put forward no practical solution? “But the expense will be ruinous!’”’ So is the evil; 
so too the cost of the evil. 

If one village community of this kind can be shown to carry within it the germ of success, the 
idea will surely fructify and similar communities will spring up round existing sanatoria or in 
other suitable spots. A large country house, surrounded by gardens and grass-lands, as at 
Papworth, forms an excellent nucleus, and such houses often come into the market in these 
days of change. The village can to a large extent be built by the colonists themselves. 
They begin by building shelters, they may go on to building cottages—specially designed 
shelters and cottages; and then to making the furniture for these shelters and cottages. 
The joy of seeing useful and beautiful things growing under their hands, the development of 
muscle and vitality which comes with work carried out without fatigue, the cheerful sur- 
roundings, the sense of comradeship, and, best of all, the prospect of a return to a happy 
family life, are most powerful aids to nature in driving out the ravager, where this is still 
possible, or in limiting his ravages when he is too securely entrenched to be dislodged.* 


Examination of the literature will indicate that no one has presented 
any very concrete plan or program for a complete village with the ex- 
ception of one man in this country and one in England. The former is 

‘Dr. Bayard T. Crane, President of the Rutland Private Sanatorium 
Association. This association is composed of doctors, nurses and mana- 
gers of eight private sanatoria and boarding houses in Rutland, Massa- 
chusetts. It is not a stock company but is incorporated under the 
laws of Massachusetts as a charitable and benevolent association not 
for profit. It is under the jurisdiction of the State Board of Charities 
and is supported by voluntary contributions. 

The association owns ninety acres of arable and wooded land upon 


3“Tt is kinder to the returned tuberculous soldier and better for the community that 
whenever possible he should be given every facility to earn his living and taught a trade if 
necessary. - The village community system appears to present several advantages for this 
purpose.”—From an editorial in the Journal of the American Medical Association, Feb- 


ruary 8, 1919. 
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which is a farm house, barn, and some stock, dairy and farm imple- 
ments. A residential, recreation and workshop building, 90 by 35 feet 
has been built and partially equipped. On the first floor there is an 
office and gift shop, a large recreation room with an adjoining work- 
room which may be combined into an auditorium seating about two 
hundred people, and also a large glassed-in porch. The basement con- 
tains the heating plant, storage room and carpenter shop, and also a 
pottery-glazing equipment. The third floor has a complete house- 
keeping arrangement with living quarters for eight men. There are 
separate apartments for the matron and cook. There is also a library 
with five hundred volumes. Effort is made to provide for remunerative 
occupation either for arrested cases or members of their families. The 
matron’s husband, for example, is a patient and another patient’s 
daughter acts as secretary and stenographer. Men who reside in this 
building are all arrested cases and receive remuneration for the work 
they do and all non-resident patients who are able to work more than 
ten hours a week are paid. 

At present the work done in this building is chiefly occupational 
therapy—weaving, basketry, pottery, etc. An auto-bus owned by the 
association brings from the various sanatoria in the town those patients 
that are able to take this form of therapy. 

Last summer about forty acres were under cultivation and a consid- 
erable amount of the work was done by the patients. 

No direct charges are made to the patients for the benefits of this 
plan. The privilege is open to about ninety non-resident patients in 
the town. Some bedside instruction is also given in the constituent 
sanatoria. 

On contiguous property a sanatorium for 125 patients is under con- 
struction by the Central New England Sanatorium, Incorporated, also a 
corporation not for profit. This sanatorium is equipped essentially for 
middle class or wage earning men and women of limited means who will 
pay a certain part of the per capita cost. It is planned to provide 
under model conditions physical and medical care of a particularly fine 
character. | 

The Crane plan, however, does not, I apprehend, contemplate a 
complete and distinct community unit. The colony is in and is a 
part of the village of Rutland. 

The celebrated British landscape architect and planner of estates and 
cities, Thomas H. Mawson, has presented a plan for ‘‘ Industrial Villages 


; 


283 


INDUSTRIAL COMMUNITY FOR ARRESTED CASES 


for Partially Disabled Soldiers and Sailors” in a book entitled An 
Imperial Obligation. (See Appendix) 

Industrial communities have developed rapidly in this country. 
Many of them have grown about a single industry for the sake of that 
industry, such as a steel mill, coal or mineral mine, etc. The converse 
proposition is the one I wish to offer,—the development of industries 
around a community for the sake of that community, which is to be made 
up chiefly of arrested cases of tuberculosis among soldiers, sailors, and 
civilians. Those soldiers and sailors who are sub-standard physically 
because of other forms of disability than tuberculosis would not be de- 
barred, but the totally disabled, epileptic or mentally deranged could 
not be received. There would also be perfectly well people occupying 
executive positions or placed in jobs such as were required to keep 
processes going. 

This proposition is an ambitious scheme which one might well ap- 
proach with trepidation, but I have nevertheless addressed myself to 
the absorbing task of suggesting the main features of a plan. 

The community should be complete within itself, yet of course, and 
necessarily, in immediate touch with other neighboring villages and 
cities. 

Topographically it should be well situated upon elevated, hilly 
ground with several acres of woodland, and, if possible, with an active 
but small river winding through it. The tract should be located within 
one or two hundred miles of some large city and not in an isolated 
corner of a far western state. Pioneering has been fatal to some colony 
projects and almost certainly would be disastrous to this one. It should 
be upon a line of railrond and preferably a main line, with ready acces- 
sibility to raw materials and markets. 

The village proper should be laid out according to modern ideas of 
town planning to care for five or six hundred population almost immedi- 
ately, with possibilities for expansion to’ 4000. Its general features in 
my opinion, should conform to those of other American towns rather 
than to English garden cities. While the homes should be diverse in 
design, the architectural tout ensemble should be harmonious and ar- 
tistic. In this it would differ decidedly from the ordinary American 
communities which have grown without plan or forethought. It would 
differ likewise, in that its water supply and sewerage system would be 
modern and complete from the standpoint of sanitary engineering. 
The Department of Health should be a model in every respect and 
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be given a place of honor coequal in importance with the industrial 
phases of the community. Conservation and restoration of man power 
would be given first consideration. 

There would be diagnostic, pathological and research laboratories. 
The director of the department would be given as many medical assist- 
ants and public health nurses as the growth of the community re- 
quired. Every person, man, woman, or child, who came to take up 
residence would be given a complete physical examination, including 
stereoscopic chest plates and biologic tests. Periodic reéxaminations 
and special examinations when indicated by the appearance of symptoms 
would preserve a life history of the “human machine,” making it pos- 
sible to reduce greatly the morbidity and mortality rates in comparison 
with other industrial towns of like size. 

Under such conditions an unusual opportunity would be offered for 
the development and application of psychological, trade, efficiency and 
fatigue tests. 

The population would be drawn largely from the sanatoria of neighbor- 
ing states. If located near New York City, for example, there are 
about 150 sanatoria in New York, New Jersey, Pennsylvania, and 
Maryland from which to draw cases. There were between 20,000 and 
25,000 admissions to these sanatoria in 1917, and presumably about an 
equal number of discharges. There are also many tuberculous people 
in our cities who for one reason or another cannot be given sanatorium 
treatment, yet who could avail themselves of the opportunities offered 
in a colony for part-time employment under medical supervision. 
Several sanatorium superintendents with whom the colony idea has 
been discussed are strongly of the opinion that there would be a con- 
stant waiting list of those wanting residence. 

While the population must be drawn from many sanatoria and dis- 
pensaries, a sanatorium should be built in or near the village. The 
community sanatorium would be planned to embody the best ideas in 
construction and management. There is now under way a movement 
to classify sanatoria according to certain standards of efficiency. This 
new sanatorium would be planned to represent the highest present day 
standards, which means that it would not be “‘monumental” in char- 
acter, but one of simplicity, comfort and utility. If more than one in- 
stitution were needed, different types of construction could be shown. 
Ultimately there would be a small general hospital with a wing or 
department for infectious and contagious diseases. 
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Miss J. S. Whitney and Mr. Philip P. Jacobs, of the National Tuber- 
culosis Association and others suggest that since this community is for 
arrested cases of tuberculosis and is to be a health town, there should 
be no sanatorium, but rather, a general hospital. Those cases that 
developed symptoms of reactivation would be given treatment in their 
own homes or emergency treatment in a special ward of the hospital 
until the flare-up subsided. This is an excellent suggestion worthy of 
careful consideration. For the full rounding out of the educational 
features of the community, however, a sanatorium would, in my opinion, 
be an ultimate if not an immediate necessity. 

Schools of the open air type would be an important demonstration 
feature. One of the aims would be the training of arrested cases of 
tuberculosis to take positions as teachers in open air schools of other 
Cities. 

Special training courses would prepare men and women to give 
occupational therapy and pre-vocational training in sanatoria, thus 
sending forth missionaries to prepare sanatorium patients for the colony. 
The results obtained by the Reconstruction Division of the Army with 
occupational therapy make it safe to prophesy that similar measures 
will be more rapidly adopted in civilian sanatoria than heretofore. 
Male instructors are needed now and there are few to be found. Sana- 
torium graduates may be trained in our village for this work. 

Another educational feature would be special post-graduate courses for 
physicians similar to the Trudeau School. There would also be’special 
courses for lay workers in the antituberculosis campaign. The Tuber- 
culosis Institutes of the National Association might well hold half of 
each course in such a community. 

Of prime importance to the success of the project are its industries, 
for after all, man must live, if not by the sweat of his brow, at least by 
“insensible perspiration.” Experience has proved that arrested cases 
of tuberculosis can “carry on” in industries of lighter character, if the 
environment and the regimen are proper. One has only to glance 
through the Register of American Manufactures to realize the possi- 
bilities. ‘Those secured would depend upon the location of the com- 
munity and the ‘‘leads” discovered and followed up by the Director of 
Industries. Undoubtedly the trustees would have to develop one or 
more shops. Manufacturers, however, would be given inducements to 
embark in business in the village. Let it be clearly understood that a 
dominant industry must be assured before plunging into town develop- 
ment. Subsidiary enterprises will not be difficult to find. 
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One specific possibility should be mentioned, and that is a printing 
establishment built for or by the National Tuberculosis Association 
which itself contracts for tens of thousands of dollars worth of printing 
annually. Other printing contracts could be secured from neighboring 
state associations and from sanatoria. 

Once industries are started that give employment to one hundred or 
more people a community of some sort is assured. Other contributory 
occupations at once become a certainty. Houses must be built for the 
families of workers, streets laid out, and sidewalks made. Stores must 
be developed along with all the other various and sundry activities that 
go to make up a village, a town, or a city. Consider the possibilities 
of employment outside the factories as the community grows: 


physicians 

a surgeon 
nurses 

teachers 

a lawyer or two 
bank clerks 


a Protestant clergyman 


a Catholic clergyman 
hardware merchants 
grocers 

butchers 

druggists 

stationers 

jewelers 


clerks 

plumbers 
painters 
engineers 
barbers 

hotel employees 
maids 

cooks 

chauffeurs 
station agents 
telegraphers 
telephone operators 
common laborers 
photographers 


We have not touched upon the agricultural possibilities. The first 
thought of the general practitioner, and, until recently, of some tuber- 
culosis experts has been “light outdoor work” related to agriculture, 
horticulture or animal husbandry. Theoretically, the idea is sound, but 
heretofore has not been practicable for the majority of cases because 
they are tradesmen, professional or industrial workers, untrained in 
farming. This lack of training as well as insufficient capital makes it 
impossible for them to go into business themselves. To work for 
others means long hours, hard work and poor pay. 

My conception of a farm colony that has any chance of success is 
one in which colonists are.grouped upon a large farm tract which has 
been subdivided into smaller tracts ranging in extent from two or three 
to thirty or forty acres, all under the management of a farm expert. 

Each man would be trained to specialize along certain lines and be 
paid a nominal wage with subsistence while learning general farming. 
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There would be general crop production, glass and truck gardening, 
dairying, hog and poultry raising, bee keeping, and nursery and green- 
house development. 

The produce would supply the village and any surplus would be 
shipped to outside markets. The farm hands would also be feeders to 
the village commercial life. As patients became proficient and physi- 
cally capable, they would be encouraged to rent or purchase farms 
within a few miles of the village where they would be entirely inde- 
pendent, but within reach of counsel when needed. 

John Molitor in Housing in Relation to Health and Morals writes: 


Whatever we are trying to accomplish or to do for the benefit of the people leads us by 
one path or another to the housing problem. The place in which man or woman dwells is 
vital to the character of health and of all that follows from bad health. We find that de- 
pressed vitality is a most fruitful cause of social evil; bad housing is one of the direct causes 
of depressed vitality. 

Cleanliness is not only a condition of health but of self-respect. Cleanliness, health, 
morals, self-respect and manners are all immensely depressed by bad housing, and are 
correspondingly raised when the environment is improved. 


Not alone in the congested areas of our great cities are there to be 
found bad housing conditions. The writer during a practice in a small 
community has had to drive chickens from the accouchement room, un- 
protected by a screen door. Every country doctor is familiar with the 
all too common practice of farmers’ wives who fill the sash crevices of 
bedroom windows with cotton or paper to keep out the winter’s cold. 

The Dunn County (Wisconsin) Survey indicated a higher death rate 
from tuberculosis in ten rural townships than the city of Milwaukee, 
and several lesser cities of Wisconsin. The White County (Illinois) 
Survey discovered an amazing incidence of tuberculosis. 

The Industrial and Agricultural Community would make possible a 
demonstration of ideal rural housing conditions. All cottages would 
be so designed as to permit porch sleeping for the tuberculous member 
and at least open bedroom sleeping for the rest of the family. 

We are confronted with the question as to how the inception and 
growth of such a community is to be brought about. Should it be 
inaugurated by a governmental agency? In my opinion, No. The 
scheme as suggested here must be planned comprehensively at the very 
beginning and progress continuously under essentially the same man- 
agement. Changing political administrations would probably mean 
changes in the governing board with consequent changes in the general 
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policy, which would result ultimately in a patchwork town. This is 
not infrequently to be observed in the school systems of our cities. 
The experiment (let us frankly term it an experiment) must be very 
flexible and it is certain that direct governmental control could not be 
elastic enough and responsive enough to the new conditions constantly 
arising which would confront the directors. 

Visualization of the origin and growth of the community will make 
it apparent that the ordinary political organization of our American 
towns will tend to be destructive of the main objective. The ambitions 
and vagaries of village and city politicians could not be entrusted with 
internal control, at least until the community has been long enough 
in existence to have developed its own peculiar character and traditions. 

It is suggested by a legal friend‘ that: 


The keynote of the entire plan should be “Social Codperation.” Each of these terms is 
to be considered in its fullest sense. It is evident that unless there is such an altruistic 
cobperation between (1) the individuals who are to be benefited, and (2) the municipal and 
(3) social organization of the village or city, and (4) the employers of labor in the com- 
munity, the experiment is bound to result in failure. For instance: In the matter of em- 
ployment by manufacturers and others who may be induced to use the services of the arrested 
cases it will not do to assume that such employers will be altruistic without a social com- 
pact which at the same time is a legal contract to use to the utmost possible limit the serv- 
ices of arrested cases. It is conceived that such a contract can be made in connection with 
the leasing of ground and construction of buildings, if employers of labor with this spirit of 
coéperation can be secured. 

But it is also very clear that such general codperation cannot be secured through the use 
of the ordinary village or city form of government, because such a municipality cannot 
legally enter into and enforce the necessary contractual rights. Involved in this problem, 
of course, is the absolutely essential matter of each employer being required by contract, 
with proper forfeiture clauses, to furnish constantly to the arrested cases such sanitary 
working conditions specified by the National Tuberculosis Association as most advantageous 
and least liable to bring on the recurrence of active disease. 

The only way to have complete control of the situation until it is ascertained that the 
whole plan will not be defeated by the sale of lands and the organization of municipal con- 
trol under the laws respecting the organization and conduct of municipal corporations of 
the state in which the village or city will be located, is to maintain the underlying fee simple 
title in a semi-public organization which will take the burden and control upon itself. At 
the outset of the experiment and probably for a long time this involves a surrender to the 
idea of “social codperation” of certain of the civic rights of each qualified voter insofar as 
municipal affairs are concerned, but it is submitted that one who is not willing to surrender 
such rights in order to aid the experiment need not ask for the benefits of the experiment. 
There will be no compulsion in respect to this matter. 

It will be said that the idea of not parting with the title to the land is a repetition of the 
experiment made at the city of Pullman, Illinois, near Chicago, but it is conceived that a 
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very radical difference can be accomplished by working out a proper legal program; such a 
program in tentative form might be as follows: 

(a) The control of the manufacturers and other employers of labor is of prime impor- 
tance and therefore the trustees, who assumed the burden of the experiment, properly could 
lease lands selected by manufacturing plants for such long periods of time and at such low 
rentals as would induce manufacturers to come to the village and construct plants of the 
character which would be advantageous. Suitable renewal terms of such leases could be 
included in the lease and suitable clauses inserted to enable the trustees to purchase the 
plant at fair valuation in case of business failure or other conditions which would make it 
desirable todo so. All of this can be worked out on a practical basis beyond question. The 
proper class of construction and agreements respecting employment of arrested cases should 
be included in the same contract. 

(b) It is conceived that similar leases to individuals who will build homes and stores, 
warehouses, etc., can be worked out, so that the interest of the individual in the land as 
far as a transfer to another person is concerned will have practically the same value as-if 
the fee simple title was vested in the individual who builds. 

(c) The question of building and maintaining schools, fire stations, a building to serve the 
same public purposes as a city hall, the maintenance of public parks and other such matters 
as are commonly carried on by a city government is rather complex. It is suggested that 
a clause in each lease providing for an equitable annual assessment of rent against each 
parcel to cover the same purpose as taxation might be worked out and placed in each con- 
tract respecting land. It is also suggested that the cost of paving streets, installing side- 
walks, curbing and sewers, installing a complete lighting system for public and private light- 
ing and a gas plant for fuel could all be worked out by equitable apportionment against 
all lease holders within the confines of the village, or the lighting, water and gas systems 
could be capitalized at cost and each private user pay monthly bills as usual in ordinary 
municipalities. 

The foregoing program necessarily requires expert advice and service which it is con- 
ceived would be contributed without cost by leading experts in all departments in view of 
the fact that as far as the trustees are concerned the whole matter would not be organized 
for financial benefit but for service to the nation. 


The writer suggests that the necessary funds should be sought among 
the agencies that have concerned themselves with the needs of war 
and reconstruction. The funds appropriated would be placed in con- 
trol of five trustees, men of large affairs and broad vision in business 
and the professions. If possible let there be two business men, one 
medical expert in tuberculosis, a lawyer and an educator. 

The trustees shall purchase the land, secure and approve plans, con- 
tract for buildings and public works, and invest funds entrusted to 
them. They shall lay down a fundamental policy for the guidance of 
the executive staff which would be organized somewhat as follows: 

Managing Director 
Director of Industry and Public Works 
Director of Department of Public Health 


Director of Department of Education and Publicity 
Auditor (City Clerk) 
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It will be seen that these five are somewhat comparable to the com- 
missioners in those cities with the Commission-Manager form of 


government. 
For the ordinary village community this organization would be 


looked upon in the present day as somewhat top-heavy and expensive. 
But for the development and administration of the type of village and 
the expenditure of the amount of money involved such a staff would be 
required. There would be immediate need also for other executive 
officers such as the head farmer, resident physician of the sanatorium, 
etc., while sooner or later a director of recreation and city engineer 


would probably be needed. 

The following is a list of properties and developments that may be 
required. Most of them are fundamental necessities. Some of them 
might be built through other means than appropriation by the sponsors 
of the project. Certain buildings, for example, would be built by the 
man or firm or corporation that would occupy them. 


Land—1000 acres 

Thirty acres of immediate village improvements—hoise and storm penne, water pipes, 
streets, sidewalks, electric lighting, planting, etc. 

One hundred cottages for workers 

Fifteen houses for town and shop administrators 

Temporary office buildings during construction 

Office equipment 

Farm buildings and equipment 

Foundation stock, cattle, horses, hogs, sheep, poultry 

Store buildings 

General hospital or sanatorium 

School building (four rooms) 

Pumping and power plant 

Fire house and equipment 

Laundry building and equipment 

Hotel (one wing of ultimate building) 

Hotel equipment 

Garage 

Factory building 

Printing establishment 

Railroad sidings 

Auto trucks 

Storage warehouse 

Salaries, wages, legal and engineering fees, traveling expenses during development 
period—7.5 per cent of estimated cost of development 

Contingent fund—10 per cent of total estimated cost of development 


In estimating the cost of such a project as has been outlined two 
main factors are involved. First, town planning and development. 
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The village would be planned to care for a population of 3500 to 4000. 
The immediate development is for approximately 220 workers, or a total 
population of 550 to 600. Costs have been based upon estimates 
given by men with special experience in particular phases of the prob- 
lem, architects, consulting engineer, practical farmer and dean of an 
agricultural college, etc. The initial development cost under present 
conditions is $1,643,698. The year to year growth would depend 
upon the number of applicants for residence, and the industries that 
could be secured to supply work for applicants. 

It is estimated that the village could be made to take care of an 
increase of 100 per cent in population by the expenditure of from 
$600,000 to $800,000, thereby very materially reducing the investment 
per capita. 

The second cost factor is maintenance expense. It is difficult to 
estimate the cost of administering a plant such as this. The figures I 
am able to gather lead me to believe that the requirements for such an 
organization as has been described, including salaries of executive staff, 
clerical assistance, school teachers and supplies, public health nurse, 
counsel fees, cost of lighting and cleaning and oiling streets, garbage and 
ash collection, maintenance of fire department, water department, etc., 
would be nearly if not quite $60,000. No estimates can be offered as to 
farm expenses, but it is reasonable to expect that within a year or two 
the farm would be at least self-supporting. 

Rentals from houses, dormitories, stores, garage and laundry build- 
ing, fees for garbage and ash collection, charges for electric current, 
etc., will bring a return of not less than $60,000 per annum. After de- 
ducting insurance premiums, county taxes and repairs, there would re- 
main a substantial balance to help offset administrative expenses. As 
the town grew, the expenses would not increase proportionately and 
in a few years the corporation should be self-supporting, though return 
on the investment would be rather too much to hope for. 

During the first months of residence most of the families and single 
persons would not be wholly self-supporting. Some subsistence aid 
must be contributed, and the total maximum fund which it is esti- 
mated would be required during the first year is $56,056. In arriving 
at this figure, as in determining development costs, we have sought to 
cover maximum needs. The method of investigation and the results 
appear. in the appendix. 

Can all this be accomplished? There should be few indeed in this 
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year of 1919 to assert that it cannot be done. Was it not Disraeli who 
said, ‘‘The impossible will be accomplished to-morrow?” ‘There have 
always been learned (if not wise) men who have denied the truth of 
scientific discoveries or declared some proposed new forward step to be 
impossible of achievement. Scientists ‘proved’ the impossibility of 
flying, but the Wright brothers flew. There is a large group of Prus- 
sians who boldly proclaimed that the Americans wouldn’t ‘fight, couldn’t 
raise an army if they would fight, and couldn’t get the army to France, 
even if they could raise one. They were obliged to witness the accom- 
plishment of this “impossibility.” 

Certain insurance companies have found it profitable to accept sub- 
standard lives as insurance risks. The Committee for the Care of the 
Jewish Tuberculous. and some industrial corporations have found it 
profitable to make use of sub-standard lives in industry. Is it not 
worth while to invest a few hundred dollars in each of one thousand or 
more sub-standard lives in developing a demonstration of a model 


town? 
Thomas Adams! says: 


One of the chief causes of past indifference to bad community development has been the 
erroneous assumption that it consists of, or is best left to take place as, a “‘natural growth.” 
Surely if anything is artificial it is the modern city or town. If anything needs the applica- 
tion of science, and of sane expert and governmental direction to promote healthy and to 
prevent unhealthy forms of development, it is the industrial community of the present 
day. 

We have not failed to build up wholesome industrial communities; we have not tried to 
build them. We have left their building to proceed, not only without planning or direc- 
tion, but with encouragement to land speculation and wasteful systems of land develop- 
ment and with protection to the claimants of artificial rights in property, even when the 
lives and health of the people have been injured as a result. 

We do not want reform of our system of land and housing development; we want to 
begin to employ system. We do not want to endanger legitimate interests in property but 
to establish them. We do not want to inaugurate socialistic extremes but to forestall them. 
We do not want to lessen liberty but to make it more widespread. And, recognizing that 
life is more important than property, that the aim of all production is life and not money, 
and that real national wealth is to be measured by the health of the people, we have either 
to control the right to property so that it shall not endanger the right to live in wholesome 
surroundings, or face inevitable decay. 


Dean George W. Kirchway, Federal Director of the United States 
Employment Bureau for the State of New York, is quoted as saying 
(New York Evening Sun, January 30, 1919): 


5 House and Town Development in War Time, by Thomas Adams, Town Planning Ad- 
viser, Canadian Commission of Construction. 
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We should embark upon more public works and improvements as soon as possible. 
Surely if we can spend billions upon billions in treasure for the taking of human lives in 
defense of our country in war time we can afford still better the expenditure of a portion 
of those vast sums in the undertakings of peace, which will benefit commerce and industry, 
and still better, leave a lasting heritage of health and happiness for our own citizenry and the 
generations yet to come! 


All that is needed, in my opinion, is stated by Mr. Adams: 


The things that are demanded of public leaders to-day are courage, rapid decision, and 
imagination, rather than the timid, indecisive, and dilatory methods of the legal mind that 
control our policies under normal conditions. We have to take risks whether we will or not. 
We have to cease raking up ashes of precedents. We have to think in terms of big ideas as 


well as big sums of money. 


APPENDIX I 


EXTRACTS FROM REPORTS, PERIODICALS, BOOKS, ETC., IN REFERENCE TO 
COLONIES FOR THE TUBERCULOUS 


(From Memorandum to Advisory Committee on Tuberculosis, Feb- 
ruary 6, 1919—The Establishment of Productive Vocational Work- 
shops for the Rehabilitation of the Tuberculous.) 


In 1913 the Department of Health of New York City undertook a 
study ‘‘to secure first-hand, accurate knowledge in regard to patients 
within five years after discharge from sanatoria; to learn their present 
physical condition as compared with that on discharge; their living 
conditions; capacity for work and earnings; employment and its con- 
ditions; expectations as to health and life after discharge from sana- 
toria, etc., in the hope that such knowledge might perhaps result in a 
comprehensive plan for the more careful and comprehensive care of 
patients on discharge, to the end that whatever good had been accom- 
plished by sanatorium treatment might not subsequently be lost through 
ignorance of what was further required.” 

With the permission and codperation of the authorities in charge, the 
names and last addresses of patients discharged from the Municipal 
Sanatorium at Otisville, the State Sanatorium at Ray Brook, and the 
Montefiore Home Country Sanatorium at Bedford Hills, were obtained 
as basic records. Altogether the names of 978 patients were obtained 
in this way. 

Among the significant findings, it was learned concerning the working 
capacity of 273 patients discharged during the years 1905 to 1910 inclu- 
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sive, that of 62 cases discharged as cured, but 44 were working; of 75 
discharged as arrested, 53 were working; of 89 classified as improved, 
50 were working; and of 47 unimproved, 18 were working. 


This shows, very strikingly, the tremendous handicap produced by tuberculosis, for we 
see that even of the patients discharged as “cured,” the large proportion were unable to 
work. There is little doubt but that this is largely influenced by the patient’s enforced 
return to the crowded (and for him) unhealthful city. Experience at Otisville has shown 
that kept in the country, under conditions similar to those of the sanatorium, a large pro- 
portion of the patients continue able to work. 


It was found that over one-third were living under conditions which 
made continued improvement impossible. They were found in dark 
tenements, many of which were without any direct connection with the 
outer air. Many rooms opened upon air shafts only. In 51 places of 
abode, chances of improvement were further lessened by neglect and 
dirt; 12 per cent of the patients slept in the same bed with other mem- 
bers of the family. 

It was found that the majority of sanatorium patients permanently 
learned during their residence the principles of health, and as far as 
their means permitted, they tried to carry these principles into their 
daily lives, at home and at work. Many of those who did not attrib- 
uted failure to do so to high rents, high cost of living, high cost of food 
and bad factory conditions. 

Under-nourishment was apparent among many families coming 
within the scope of the investigation. 

Further social control was recommended, to be obtained by increased 
sanatorium facilities, permitting a longer stay in the institution; by pro- 
viding better adaptability to occupation and trade; by the trial of 
country colonies as a possible help in the solution of the problem of 
occupation and of increased length of care and treatment in order to 
build solidly for health; by a continued ‘‘follow-up” service, including 
instruction, friendly supervision and periodic reéxamination. 


A similar study of the present condition of 1056 patients discharged 
from the Massachusetts State Sanatoria from May, 1912, to May, 1914, 
was made in December, 1916. 

A brief summary shows the following facts: 


1. Of 1056 patients, discharged from the Massachusetts State Sanatoria from May, 
1912, to May, 1914, on admission 17 per cent were incipient, 36 per cent moderately ad- 
vanced, and 46 per cent far advanced. 
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2. On the first visit to these patients in their homes, in each case within three months 
after discharge from a sanatorium, 28 per cent were in good condition, 50 per cent living, 
11 per cent dead, and 9 per cent had left the state or disappeared. 

3. At present, meaning by this, December, 1916, we find that 29 per cent are in good 
condition and at work, 11 per cent living, 45 per cent dead, and 13 per cent disappeared. 

4. Of the 312 patients now in good condition and at work, on their admission to a sana- 
torium, 35 per cent were incipient, 43 per cent moderately advanced, and 22 per cent far 


advanced. 
5. On discharge, these 312 patients were classified as 58 per cent quiescent or arrested, 


and 30 per cent as improved. 

6. Comparing those patients who stayed in a sanatorium under six months, with those 
who stayed longer than this, we find, as would be expected, that distinctly better results 
were obtained among those patients whose period of stay at the sanatoria was the longer. 


The report contends that sanatoria are distinctly worth while but 
some system whereby patients can be looked up, visited and advised 
after their discharge, is an essential part of sanatorium treatment. No 
suggestions relative to individual rehabilitation are offered. 


During the last five years the Joint Board of Sanitary Control of New York has had the 
supervision of the tuberculosis benefits in several locals of the International Ladies Gar- 
ment Workers’ Union, with a membership of about 20,000. We have had about 350 to 400 
cases under our jurisdiction and 215 of them have been placed in various boarding-houses 
and sanatoria for a more or less lengthy sojourn. Our records show that of the 215 cases, 
92, or nearly 43 per cent have returned to their own industry, 37 joined other trades, while 
8 left the state, 13 died, 6 are still under treatment, and the fate of 59 is unknown. This 
shows that by far the largest number of our post-tuberculous workers have rejoined their 
industry or gone to other trades. 


Dr. George M. Price, Medical Director, reports that the most diff- 
cult problem is what to do with those men or women who have been at 
sanatoria or other places and have had their disease arrested or cured. 
In a great many cases, it was felt that these workers were not fit to un- 
dertake strenuous toil in their own industry, and should have had either 
graduated work in their own trade or some lighter occupations in other 
trades. ‘‘It was also imperative,” he continues, “to have a complete 
control and supervision over these workers, to have them examined 
periodically, to see their families, and in general, to control their re- 
_ habilitation and their re-entrance into industrial and social life.’ He 
advises the establishment of numerous “post-tuberculous workshops” 
as one of the methods to be used in the solution of the problem, but 
points out that there are a number of workers who are perhaps unfit to 
work inside of shops, and for whom it may be necessary to establish 
industrial farm colonies. 
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Distinctly, better results are reported by Dr. D. R. Lyman, in deal- 
ing with a very different class of patients than those found in New York 
City and Massachusetts. 

At the close of the first ten years of work at the Gaylord Farm 
Sanatorium, Wallingford, Connecticut, it was found that about 22 of 
their 1112 cases had been lost track of. While $400,477 had been ex- 
pended on the institution (including 5 per cent interest on construction 
and equipment), the discharged patients had already earned $1,339,000, 
or almost $940,000 more than the entire expenditure in their behalf. 

The records show that factory workers held their condition dis- 
tinctly better and the office workers far better, than did outdoor 
workers. 

Dr. Lyman ascribes the excellent economic and physical results 
chiefly to wages and environment. Of 344 men who had stated their 
earnings only 13 were earning $10 or less a week. Two-thirds were 
earning over $15 a week. The average for the 344 was $21.37. (The 
average weekly earnings of all patients, both men and women at Otis- 
ville, New York City’s sanatorium, was but $9.81. An allowance of 
$9.00 a week for women doing their own house work was included in this 
average.) 

The following statement by Dr. Lyman, regarding the prejudices of 
fellow workmen, is interesting and significant: 

““We asked each of our old patients this question, ‘Has the fact 
that you have been at a sanatorium given rise to any unpleasant experi- 
ences with your neighbors or fellow employees?’ Six hundred and 
thirty-three answered this question; 500 stated that they had never had 
any trouble of the kind, and quite a few of the 43 who reported such 
experiences stated that they had been of a very trivial character; in 
other words, the facts as shown from these letters are quite different 
from the general conception of the situation.” Unfortunately, a similar 
question relative to employers was not asked. 

The report emphasizes the necessity of a more highly developed 
follow-up service to “procure more permanent results from the patient, 
and to aid in amassing data on housing, living and industrial conditions, 
to control tuberculosis, the chief determining factors of the incidence 
of disease in that locality—the problem usually varying with the 
locality.” 
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Department of Health, City of New York, Monograph Series No. 8, 
October, 1913, pp. 32 and 34: 


The majority of sanatoria seem disinclined to keep patients longer than six months, the 
plea advanced by some being that in this length of time the patient will gain what the sana- 
torium can give him and also that a greater number can be admitted and so benefited. We 
believe it should strongly be urged that curable cases be kept for a longer period or until 
completely recovered. The establishment of industrial colonies mentioned below might 
obviate the necessity for this, but pending their establishment a longer period in the sana- 
torium for curable cases would seem advisable. 

Country colonies for tuberculous individuals or for patients with their families, might 
well be tried as a possible help in the solution of the problem of occupation and of increased 
length and care and treatment in order to build solidly for health. Those restored could 
then return to normal life, while the incurable, according to their condition, could be trans- 
ferred to hospitals or other colonies where proper living conditions, medical and sanitary 
care, and suitable occupations would be provided for patient and family. There would 
seem to be opportunity in such colonies for valuable experimentation in flower and fruit 
and vegetable culture, truck farming, poultry, squab raising, etc., and even in some in- 
dustries which could be conducted in the open air or in roofed-over places, practically 
open air. 


Dr. Charles J. Hatfield, fourth annual meeting, National Tuber- 
culosis Association: 


Early attention has been given by the directors of sanatoria to the possibility of develop- 
ing convalescent farms to receive cases on discharge, and a few interesting experiments 
have been made. Of these, the Saranac Lake Industrial Settlement is an example. The 
settlement was established in May, 1907, on a plot of ground on the outskirts of the village. 
The following is a partial quotation from the article in Charities and the Commons by Mr. 
W. E. D. Scott: “The purpose of the settlement was to try to find proper hygienic work 
and conditions under which convalescent consumptives might earn sufficient wages to 
enable them to prolong their stay in the neighborhood of the sanatorium until further progress 
in recovery was made certain. At the same time, it was hoped that the education in some 
healthful pursuit might make the future life of the individual an independent one. During 
the first six months of the settlement’s existence, thirty-one persons had either temporary 
or continuous employment. The wages paid ranged from fifteen to twenty cents an hour. 
The industries tried were gardening, poultry, leather work, diet kitchen, sewing, mending, 
and an exchange for the sale of articles made by invalids in their homes.”’ Unfortunately, 
the experiment was discontinued after a trial of less than a year, because the late financial 
stringency made impossible the raising of the necessary funds for maintenance. Owing to 
the short period of operation, no definite conclusions could be reached. The element in 
the plan that provided for the education of indoor workers in outdoor occupations is 
especially noteworthy, and should be carefully considered in all experiments of the 
kind. 

Before leaving the consideration of farm colonies as a partial solution of the problem of 
giving employment to convalescent consumptives, it may be well to enumerate some of the 
obstacles to their success. In the first place, the capital invested is almost always very 
large in proportion to the number of ex-patients that can be benefited; thus the per capita 
cost of maintenance is greatly increased by the interest on the investment. Then the class 
of patients who can take up the work with profit to themselves and to the farm is rela- 
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tively small. By far the greater number of the inmates in our charitable and semi-chari- 
table institutions are city and town-bred. They have no ability or taste for farm work. 
A stay at the convalescent farm means a prolongation of separation from the families, un- 
less, indeed, as at the Stony Wold Sanatorium, provision is made for families also; and if 
the families are provided for, still fewer patients can be accommodated. , 

Farm colonies for consumptive convalescents should be thoroughly tested. The plan 
of educating indoor workers in outdoor occupations should be kept in mind. When pos- 
sible, the families of ex-patients should be looked after, and should be encouraged to assume 
the care of the sick member. . 


Dr. S. Adolphus Knopf, eighth annual meeting, National Tuber- 
culosis Association: 


Suitable work some time prior to and after the arrest or cure of the disease is, to my 
mind, of incalculable value to the patient. By suitable work I mean work to suit the physique 
and the mind of the patient; work which makes him happy and contented—in other words, 
a pleasant occupation. 

Such occupation therapy during the convalescent stage, under proper supervision, will 
help to solve the problem of what to do with the countless number of patients who cannot 
remain long enough in institutions. I would, therefore, very strongly advocate a move- 
ment creating what I would wish to call “intermediate stations.” Here the recovered tu- 
berculous patient should, if at all possible, find work with which he is familiar, with which 
he has before earned his living, and with which he will Rave to earn his living thereafter. 
Thus, for example, if a man has been a tailor, let him do some tailoring; if he has been a shoe- 
maker, let him do shoe making; if he has been a bookbinder, let him do bookbinding; and 
soon. It goes without saying that these intermediate stations should be models of sanita- 
tion and that all work which can be so done should be done outdoors. Such intermediate 
stations should be institutions supported by the state or municipalities, for it is the common- 
wealth which will be particularly benefited by a greatly reduced number of relapses. Thusa 
true financial gain will in the end accrue to the commonwealth from the establishment of such 
intermediate health or sanitary work stations. 


Major P. Horton-Smith Hartley, C.V.0., M.D., F.R.C.P., (Hon- 
orary Adviser on Tuberculosis to the Ministry of Pensions and to the 
Committee on Institutional Treatment appointed by the Minister of 
Pensions), writing on ‘‘Tuberculosis in its Relation to the War” says: 


When the sanatorium movement was first initiated it was hoped that the arrest or im- 
provement in the disease thus obtained in many cases would be permanent. It was soon 
found, however, that from one cause or another, and after a longer or shorter interval, a 
large proportion of cases broke down again. A movement, initiated by Sir Robert Philip, 
of Edinburgh, has consequently sprung up to start what are known as “Farm Colonies,” 
to which the patient may be drafted after leaving the sanatorium, and where he may stay 
for a year, it being hoped that by prolonged treatment of this kind the arrest of his dis- 
ease may be consolidated, and a much larger proportion of cases remain well after discharge. 
During his stay training would be combined with treatment, and the patient would learn 
market gardening, agricultural work, pig-keeping, bee-keeping, poultry farming, and to 
some degree dairy work, and possibly forestry, so that on leaving he would be in a position 
to take up a small holding or large allotment, or possibly work a small farm on coéperative 
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principles, with other patients whose friendship he has made whilst in the institution. In 
other cases the patient would return to his former occupation, provided it can be carried 
on under good environment. No doubt, too, as such colonies develop, training in certain 
trades, which can afterwards be carried on under healthy conditions, will be added, and such 
industrial training may become the most important element in the scheme, the colony thus 
becoming an “Open-air Training Colony” rather than a simple “Farm Colony.” 


The British Medical Journal, London, February 2, 1918, refers to 
“‘Farm Colonies in the Treatment of Tuberculosis” as follows: 


Experience at the Royal Victoria Hospital, Edinburgh, has shown that in a considerable 
number of cases complete arrest of tuberculosis could not be attained within the ordinary 
time limit of sanatorium residence. It was found that within four or five years some 50 
per cent of patients apparently cured had relapsed. The average duration of sanatorium 
treatment was six months. If under the present insurance act the treatment is reduced 
to three months the results will be much worse. Even if the duration of sanatorium treat- 
ment is not reduced, it would be desirable in from 20 to 25 per cent of the cases to continue 
the treatment in a farm colony. For a certain number of patients the only hopeful outlook 
after cure is to continue an outdoor life. The work of the Royal Victoria Hospital Farm 
Colony, established in 1910, has been very satisfactory in spite of the disturbances of the 
War. Almost all the patients were kept in residence for twelve months and discharged 
with the disease arrested and with a first-rate working capacity. And these were all cases in 
which sanatorium treatment even exceeding six months failed to secure decisive results, 
they were typical cases which would have gone to swell the roll of sanatorium failures. 


There is a reference to the Red Triangle Tuberculosis Farm Colony 
in an abstract in The Modern Hospital, September, 1918: 


The National Council of Young Men’s Christian Associations has purchased thirty acres 
of land at Kinson, in Dorset, where it has established a farm colony for tuberculous soldiers. 
Only patients in the early stages of the disease are accepted. The men live in wooden chalets 
distributed over a sheltered and wooded portion of the estate. Each chalet is divided into 
two sections, each containing two beds. The central building contains dining and recrea- 
tion rooms, kitchen, and offices. The work is graduated. It consists of cultivating vege- 
tables and fruit, keeping bees, rearing of poultry and pigs, etc. More extensive farming 
operations, however, will be undertaken later. The colonists receive one shilling each work- 
ing day. The aim of the institution is not only to cure the patients but to give them a 
training which will enable them practically to begin life again. 


An extract from the British Journal of Tuberculosis, by Andrew 
Trimble, is as follows: 


The “‘old methods” tried and found wanting before the War, are being strained to the 
utmost, and the death rate steadily increases. Three months’ or even six months’ treat- 
ment at a sanatorium, followed by a return to the conditions under which the disease was 
contracted, has been shown to be worse than useless. Has not the time arrived to take 
stock of the position, find out where our present system fails, and, in the light of experi- 
ence, try to make good its defects? The principles of sanatorium treatment are sound 
enough;:it is the application of these principles in the case of the working man that is at 
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fault. Our sanatoria are filled, for the most part, with cases more suitable for hospital than 
for sanatorium treatment; but they are religiously put through the regulation three months’ 
treatment and then as religiously discharged; for the whole thing has become a ritual. 
What becomes of these cases? They go to swell the ranks of the unemployed and unem- 
ployable, and thus become a burden to the community. They constitute by far the greatest 
number of cases of tuberculosis, fill the out-patient departments of our hospitals and dis- 
pensaries, and are the means of spreading the disease and gathering in ever-new victims. 
Is this state of affairs to be allowed to remain unchanged? Granted that better means of 
early diagnosis will improve the situation, with the medical profession as now constituted 
it will take at least a generation before any new means will be generally adopted. We must, 
however, act mow, and, at any rate in the case of our discharged soldiers and sailors, see 
that the old methods are not applied. Fortunately, the Pensions Ministry is becoming 
aware of the magnitude of the danger, and public opinion is gradually hardening to the view 
that there must be less tinkering with the question and a more thorough method of tackling 
it adopted. Equality of opportunity must be given to all cases of. tuberculosis discharged 
from the services. Prolonged treatment must be available, first at a sanatorium colony 
and then at an industrial colony. Afterwards the cases must be followed up by a rational 
system of after-care; nothing short of this should be tolerated. A community, which would 
become largely self-supporting in time, should be started—a colony such as that in course 
of construction at Papworth, in Cambridgeshire—where ex-service men suffering from 
tuberculosis may reside, their difficulties appreciated and overcome, their lives made happy 
by the thought that they are not wandering about in a hopeless fashion, unemployed and, 
above all, shunned by their fellows, but are engaged in remunerative work, for however small 
a number of hours daily, assisted by the state, and no longer constituting a danger to the 
general community. Nothing short of such a comprehensive scheme should find favour 
with the mass of medical and lay opinion, other than that already prejudiced by preconceived 
opinions. Let us bear in mind that it is impossible to turn a mechanic into a farm labourer, 
and that a light open-air job is not the same thing as farm work, and that in any case light 
jobs usually mean light wages at the end of the week. Rather let us help to demonstrate that 
many trades, when carried on under ideal conditions, can be undertaken by consumptives 
without any detriment to their health. We may thus help to bring about the time when all 
cases of tuberculosis will be treated at a colony, and not be allowed to drift back to sur- 
roundings in which they can infect others. The day of a short stay at a sanatorium, and a 
quick return to the workaday world is, we hope, fast receding, and this will come about all 
the more quickly if we face the facts and refrain from hiding our heads in the sands of com- 
placency. It must be recognized that a consumptive working man with the disease arrested 
is only capable of doing a certain percentage of the work of that accomplished by a healthy 
man; this must be accepted as a fundamental truth. Subsidize the man’s labour, and let him 
live under ideal conditions. Let the pensions now given to tuberculous ex-soldiers be used 
for this purpose—for the man’s own use, while he is shielded from the fierce competition 
to which he must otherwise succumb. When treatment and prevention go hand in hand, the 
“arrest” of tuberculosis will be in sight. 


“Advantages of the Colony Treatment over the Sanatorium” are 
described in the War Pensions Gasette, January, 1918: 


It is a matter of general knowledge that while many consumptives of the better classes 
are restored permanently to health and capacity for work as the result of treatment and 
education in a sanatorium, yet, on the other hand, the statistics of sanatoria for the working 
classes give a discouraging picture of what institutional treatment can effect for them. 
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But the factors which make for failure are equally well appreciated: these are too short a 
duration of treatment in the sanatorium, discharge in a state of incomplete cure, and return 
to unfavourable conditions, such as unhealthy occupation, uncertain or inadequate wage, 
or unsatisfactory housing. To teach the consumptive of the working classes an occupation 
which promises him his normal standard of livelihood, and a healthy environment, would be 
to solve, at any rate to a large extent, the difficult problem which he presents. Alter- 
natively, to give him some twelve months’ treatment instead of two or three, and mean- 
while to make an adequate provision for his dependents, would, apart from any reéducation, 
improve his outlook materially. He would return to his home farther advanced on the 
road to recovery, so that with some after-care, such as shortening the hours of work, and for 
a time at least, some financial assistance, he might in many instances return to his ordinary 
occupation, with no little success. 

Agricultural work of some kind is most commonly proposed, general farming, market 
gardening, fruit growing, poultry rearing, etc. Latterly the success in reéducating the dis- 
abled soldier has suggested the teaching of some of the trades which can be followed without 
detriment to health, such as carpentry, simple mechanics, various kinds of handicrafts. 


From the British Journal of Tuberculosis: 


The British Journal of Tuberculosis has endeavoured during the strenuous years of war to 
concentrate attention on practical aspects of the conflict against tuberculosis. The fight 
for the prevention and arrest of tuberculosis calls for a systematically arranged, scientifi- 
cally conducted, continuously applied, complete service. In this campaign highly organized 
forces and effectively codrdinated schemes for attack are essential if any real success is to be 
attained. During recent days many have advocated the establishment of colonies for the 
tuberculous. The Tuberculosis Colony undoubtedly deserves a place in any complete sys- 
tem for dealing with tuberculous and tuberculously disposed cases. But wide differences 
of opinion exist regarding the nature, organization, administration, scope, limitations, and 
general effectiveness of a Tuberculosis Colony. There are but few experiments sufficiently 
complete to afford grounds for the formation of governing principles. We have therefore 
gathered a number of expressions of opinion from experts who, as serious students of the 
problem or from actual experience and experiment, are in a position to present data and 
afford advice which we believe will be invaluable in directing the way towards rational 
conclusions.—Editor. 


Until someone has the courage, whether by means of a colony or otherwise, to tackle 
this mass of infection—that is, the mass of middle cases, of men who can only do 30 to 50 
per cent of the work of a normal man—it is not much good talking about the eradication 
of tuberculosis. The colony, therefore, should really be a community, with a central insti- 
tution for advanced patients where they may be nursed and tended to the last. A separate 
part of the estate should be marked off where varied and definite trades should be arranged, 
so that each patient may be engaged in an occupation which is as nearly like his old trade 
as possible; and these patients should be housed in specially constructed open-air shelters. 
Between these two extremes there should be a connecting-link, the training settlement for 
the mass of middle cases, which may in the one event be passed into the industrial part of 
the community, or in the other be cared for in the central institution.—Sir Clifford Allbutt 
and P. C. Varrier-Jones. 


The conception of the farm colony for the treatment of tuberculosis offers, in my view, 
more hope of success than is likely to be attained by sanatorium treatment. I have always 
held the opinion, which is strengthened by experience, that the results attained by the 
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latter method are in no sense commensurate with the cost entailed, and I do* eel assured 
that in time it will be generally recognized that large sums laid out on preventive measures, 
including prominently better housing conditions, will be generally adopted in preference 
to a continuation of our present methods. 

For the greater part of the year a very small number of workers is sufficient for the agri- 
cultural necessities. Experience in connection with Polton Farm Colony indicates that 
besides the ordinary branches of agriculture, with, in addition, the industry of pig-breeding 
on a large scale, there is the necessity for some other productive open-air occupation which 
would keep the persons under treatment employed throughout the whole year. Useful in- 
dustries, therefore, connected with joinery, cabinet-making, fretwork, boot-making, and 
such-like, seem essential additions to the conception of a farm colony as such.—A. Maxwell 
Williamson. 


One of the reasons for the designation “farm colony” was to enable the colonist to obtain 
employment without being labelled an invalid, thereby tending to reduce his market value. 
But, while farming operations form a distinctive feature, other industries are not excluded, 
such as forestry, with its various ramifications, market gardening, and industrial workshops, 
etc. Nor is any colony complete without an open-air school for children. Hairmyres 
Colony embraces the above features, and holds in it all the elements of success. It is cap- 
able of indefinite expansion. Patients that no longer require the services of a nursing staff 
are transferred to the colony, thus relieving pressure on the sanatorium. The scheme is a 
practical one, based on sound economic and educative lines. Its object is to so treat and 
train a patient for a prolonged period under medical supervision and thus enable him to 
earn a livelihood under suitable conditions, the risk of relapse being reduced to the minimum. 
It conserves and maintains working capacity. The great variety of occupations created by 
the activities of a well-organized colony arouse and sustain interest, thereby reflecting on 
the physical and mental well-being of the colonist. That restless dissatisfaction, frequently 
a disquieting feature in sanatoriums, is seldom met with. 

There are three strong arguments against the colony system which can be obliterated 
by legislation—viz. (1) inability to commandeer for treatment the very early cases of tuber- 
culosis, (2) to retain those cases without interruption till a permanent arrestment, or other- 
wise, is effected, (3) the vexed question of dealing with dependents. None of these argu- 
ments, however, detracts from the efficiency of the scheme for the attainment of the object 
for which it was created.—A. H. Macpherson. 


Such colonies must be founded on a much broader basis than the “farm colony” of the 
past, which has been of limited utility where the majority of patients was drawn from a 
tural population, and has been even less useful for cases coming from an urban district.— 
Godfrey Brookes Dixon. 


Sanatorium treatment must in many cases be followed by proper after-care, and this 
could be best provided in a colony. There are, however, many intrinsic and administrative 
obstacles. It is notoriously difficult to persuade the town dweller, and especially when he 
is a skilled artisan accustomed to a high rate of wages; to adopt a country life and an out- 
door occupation even for a year or two. Many of the colonists would wish to leave, without 
regard to medical advice, as scon as they thought they had acquired sufficient knowledge 
to make their services of any real commercial value. Adequate provision and accommoda- 
tion would have to be made for the dependents of married patients, which would mean a 
considerable financial outlay, for which voluntary enterprise and probably state action aré 
unprepared. The patients could be maintained at less cost in a colony than in a sana- 
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torium, but it is extremely doubtful if colonies could be made self-supporting. Experi- 
ments on a small scale do not provide the difficulties which will present themselves if large 
numbers are to be colonized.—W. G. Kinton. 


The colony should cater for picked cases discharged from sanatoria. It is unlikely that 
one institution will be able to provide a sufficient number of such cases, and therefore the 
colony should repren t a large geographical area.—Niven Robertson. 


I feel convinced that a colony scheme, properly carried out, will prove the best means 
for the speedy and complete eradication of tuberculosis. To be successful, however, it 
must be made thoroughly attractive to patients, and must offer them a happier and fuller 
life, as well as better chances of recovery or amelioration, than they can get, as a rule, in 

‘ the general community. The ideal colony would consist of a large village community, where 
patients of both sexes, of all classes and ages, and at all stages of the disease, would be suit- 
sably provided for. The larger the colony the better, as more variety of occupation and 
interest could be provided to suit individual tastes. The normal residential unit should be 
the patient’s home, rather than the tuberculosis institution; each “home” accommodating 
patients of different ages, and of both sexes, under the charge of responsible House Mother 
and Father. Several “families” might possess a common kitchen, dining-room, etc. I be- 
lieve this plan would prove much more satisfactory than attempting to segregate the sexes. 
For acute or advanced cases a nursing-home or suitable hospital accommodation would be 
necessary. Special pains should be taken to provide appropriate and congenial occupations 
for the colonist-patients. Hours of work should be regulated according to the capacity of the 
individual, and all labour paid for in proportion to its market value. Ample provision 
should be made for the education of children, for hygienic instruction, for the training of 
patients in arts and crafts, and in all that pertains to good citizenship. There must also be 
proper provision for healthy amusements and religious worship. Self-government should 
be.introduced as far as possible, in conjunction with expert advice and direction, and the 
residents must be encouraged in every way to take an interest and pride in the welfare and 
prosperity of their colony. The general lay-out of the village should be arranged on garden 
city lines, and all buildings, residential and other, must be designed and furnished with a 
view primarily to health, thorough ventilation and ease in cleansing. Were a sufficient 
number of such tuberculosis colonies established it would become possible, I believe, without 
much hardship, to segregate all infectious cases out of the general community, and thus 
put a stop to the spread of tuberculous disease.—J. E. Esslement. 


The War Pensions Gazette, March, 1919, p. 279: 


The West Riding of Yorkshire County Council have decided to carry out a large scheme 
of land settlement for ex-service men. The sum of £100,000 has been voted to finance it, 
and a salary of £1,000 is offered for a land agent capable of supervising the undertaking. 
It was stated that the Board of Agriculture had promised their active support, and that, 
though there was still much uncertainty as to the numbers to be provided for, yet a census 
had been taken of the Army in France which showed that 4 per cent of the men serving 
there desired to settle on the land. 


Gertrude R. Stein, Employment Secretary, Red Cross Institute for 
Crippled and Disabled Men, who has recently returned from an exten- 
sive investigation in Allied countries, writes: 
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The more I think of this problem the more I believe that a garden city such as Letch- 
worth Village is one of the few constructive solutions of the tuberculosis problem. The 
difficulty, of course, is in congregating so many tuberculous families together that the well 
members of the family might resent the fact that the town is known as being just for tuber- 
culous people. Towns like Denver and Colorado Springs are largely inhabited by tuber- 
culous people, however, and it does not seem to have injured their progress. 

In traveling abroad I visited a great many of the garden suburbs but none of them 
impressed me as constructive and big as did Letchworth Village. Those living in the 
garden suburbs must usually travel long distances in getting to their work place while in 
Letchworth Village the men all live right near their factory. In fact, this is one of the special 
features of the place. In most cases I should say the workmen only have a five minutes’ 
walk to their factory. 

You see, this town had the tremendous advantage of being planned before it was built 
and not just having little parts tacked on as most of our cities have grown up. By this 
general planning it has meant that there will always be much open space around the town, ~ 
in this case, forests. The houses are built distant enough from one another that all the 
rooms are light and airy. The rents, as I remember, were particularly low. This is, of course, 
due to the system, to the communal plan on which the company is being run. There is no 
speculation connected with this scheme, and all the profits that there are go back into 
improving the property. 

The project has struck me as one of the most ideal things that I have ever seen. The 
buildings are beautiful, well arranged and the people look happy and satisfied. 

It would be wonderful if something of this kind could be started for the tuberculous in 
this country. 


John Galsworthy, in Reveille: 


A third plan, which might have to be adopted: A system of Government workshops for 
townsmen, and of rural colonies for countrymen, employing only the disabled, at standard 
wages, and refusing no disabled man who at any time presented himself. Not disciplinary 
institutions, in any way, just ordinary industries—the men living or lodging with their 
families, outside, in the usual way. Such workshops and colonies would, of course, need 
formation and support on the most elastic scale, suited to good times and bad. They 
might well in some years be almost empty, in others full to over-flowing. But if they 
existed we should all know that the right to work and a decent life has been permanently 
secured to every disabled man. They would probably be self-supporting, and would auto- 
matically form training schools for men who wished to pass on to work again in open com- 
petitition. as the Lord Roberts Workshops do now on a small scale. 


From the British Medical Journal, December 21, 1918: 


A far larger undertaking, which sooner or later will have to be faced, lies before the 
county and borough councils. It is on all hands agreed that the establishment of farm and 
industrial colonies, where sufferers in every stage of the disease can be properly housed and 
profitably employed, is urgently needed. The idea is no longer the utopian dream that 
some gloomy critics have ridiculed. It has been translated into practical being, and one 
of the most successful of such colonies is to be seen at Papworth Hall, near Cambridge. 


Letter received from J. Foster Searles, District Vocational Officer of 
the Federal Board for Vocational Education: 
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Ever since we met at the District Vocational Officers Conference in Washington, the 
middle of December, I have been thinking over the question of the right kind of colony for 
men convalescent from tuberculosis. We have a great many soldiers suffering from tuber- 
culosis who are treated well in the sanatoria within our district, but who, having their dis- 
ease arrested, are discharged long before they acquire any real physical strength or endur- 
ance. A discouragingly large percentage of these men are breaking down later on because 
of the absolute necessity of their doing too heavy work to earn a living. 

To my mind what is needed is as follows: A large acreage; buildings in first class con- 
dition, especially small cottages where men could, if necessary, bring their families; the entire 
colony to be under the direction of a business manager and competent medical officer, with 
a staff including an agricultural expert and such other experts as would be necessary to carry 
out competent and practical instruction along all the lines of work offered. 

As to the lines of work, inasmuch as most of our tuberculosis cases are from the country 
or small towns, farming would come first, especially emphasizing the lighter forms of farm- 
ing, such as dairying, poultry raising, small fruits, animal husbandry, farm accounting and 
simple bookkeeping. There should also be well equipped shops to teach mechanical] trades, 
such as blacksmithing, auto repairing, farm tractor operating and repairing, light machine 
shop work, carpentry, cabinet making, wood carving, and as great a variety of the wage 
earning hand-crafts as could be developed. There should also be a good commercial course, 
including typewriting, bookkeeping, business management, business law, etc. 

I recognize that this contemplates a large plant and a considerable staff, but it seems 
to me that men going there after their tuberculosis is arrested, could not only regain their 
health in a substantial manner, but at the same time learn useful trades and occupations 
so that when they have completed their year or more of attendance, they would be fitted 
to carry on without the liability of breaking down. 

While such a colony would be expensive at first, the work accomplished would bring in a 
steadily increasing revenue, and men going to the colony should receive, aside from their 
treatment and the care and oversight given them, a small wage and a percentage of profit 
sharing on the work they do. This would bring in a fair amount if not an entirely sufficient 
revenue, to carry on the plant and at the same time put these men on an apparently self- 
supporting basis and eliminate the charity phase of the moral question. We find many 
of our soldiers resenting the charity idea and working to get on their own feet again, and 
it would seem to me that this might be accomplished in some such way as above. 


Noel Dean Bardswell, M.V.O., M.D., Edin., F.R.C.P., London, late 
medical superintendent, King Edward VII Sanatorium, Medical Ad- 
viser to Insurance Committee for County of London, writes as follows 
concerning the farm colony plan (Lancet, August 3, 1918): 


Broadly speaking, there are two alternative policies relative to the treatment of the con- 
sumptive worker; either the patient must be kept at an institution until he is cured and can 
return with reasonable confidence to his former life and employment—this may be a matter 
of years—or, following a shorter course of sanatorium treatment, we must so change his 
environment as to render his conditions at home and at work such that recovery from tuber- 
culosis is possible. It is the realization of these facts that has led to the evolution of after- 
care organizations and, more recently, to the conception of colonies for consumptives. 

The term “colony” is used to describe two types of institutions. These two colony 
schemes, though having much in common, present certain distinctive features which sharply 
differentiate the one from the other. 
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Scheme 1, associated with the name of Sir Robert Philip, provides for an institution for 
the exclusive reception of the early and most curable cases, with a view to giving them pro- 
longed treatment and a training in some agricultural employment. Though linked up 
with the sanatorium from which the colonists are drawn and with the other elements of a 
comprehensive antituberculosis administration, it is designed as a separate institution. 
Equipped upon simpler lines than sanatorium, it is less costly to administer. Moreover, 
the patients, by performing useful work in the institution and in the grounds, gardens, and 
farm, are able to reduce somewhat the cost of their maintenance. To give the favorable 
case some twelve or eighteen months’ institutional treatment in place of the more usual 
period of three to four months should, apart from any question of reéducation, appreciably 
improve his outlook. The patient returns home, having made substantial progress on the 
road to recovery. With some after-care he may be expected, in many instances, to attempt 
successfully a return to his ordinary life and employment. 

Scheme 2 is more comprehensive in scope, in that it makes provision for all kinds of 
cases, irrespective of the extent and character of their disease. Thus it comprises, under 
the same administration, a sanatorium, a colony as in Scheme 1 for vocational training, and 
a home for advanced cases. The opportunity for occupation and vocational training, 
however, is not limited to the most favorable cases, but is offered to every patient who 
desires it and who has a prospect of some degree of restoration of working capacity. Fur- 
ther, recognizing that many patients can never be so restored to health as to be able to hold 
their own in the open labor market, the colony seeks to establish suitable trades and in- 
dustries which by offering remunerative employment under favorable conditions, will not 
only give scope for reéducation, but encourage the permanent settlement in the neighbor- 
hood of the colony of ex-patients and their families, thus forming the nucleus of a com- 
munity living under the healthy conditions of a garden city. It is hoped that by this means 
the voluntary segregation of the consumptive will gradually be achieved. 

A description of one of these colonies will be of interest. 

The Papworth Colony, directed by Dr. Varrier-Jones, is a development of the earlier en- 
terprise carried out at Bourn. Its characteristic features have already been referred to. 

The colony comprises a large mansion, with grounds of 16 acres, which include a large 
walled-in kitchen garden and orchard, and 100 acres (now greatly increased) of agricultural 
land. The mansion is devoted to administrative purposes and to the accommodation of 
advanced cases. Accommodation for the more favourable cases is furnished by shelters 
built in the grounds. To provide means of useful employment for the patients, a car- 
penter’s shop, forge, and mechanical workshops are in course of construction. Already the 
carpenter’s department is well developed, and is in a position to execute orders for open-air 
shelters and other portable wooden structures. This department is managed by an ex- 
patient, a skilled carpenter, and is run on business lines; the actual work is carried out en- 
tirely by the patients. The making of parts for the Cambridge Scientific Instrument Com- 
pany is another enterprise which has passed the experimental stage. Opportunity for the 
employment of some women patients is supplied by a neighbouring fruit and jam-making 
industry. The gardens and land offer an agricultural training to those who elect for it. 
With a view to the permanent settlement of ex-patients the colony has acquired some model 
cottages formerly occupied by employees on the estate; the erection of further cottages will 
be the work of the patients. Already applications by former patients for cottages exceed 
the available accommodation. 


| 

| 
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A description of the Enham Place colony for disabled men is given in 
the Literary Digest: 


Vocational Training for disabled men in village centers is taken up by the Red Cross of 
England, following the example of France and Italy. In March or April the first of these 
centers will open at Enham Place, near Andover. A grant of $50,000 has been made by 
the British Red Cross Society for the building and equipment of the medical block. Other 
agencies contributing help are the Ministry of Pensions and the Board of Agriculture. A 
center where one thousand men can be provided for will involve an expenditure of $500,000 
says the London Weekly Times, but existing buildings are to be found at Enham where 
one hundred and fifty men can be started on the way to restoration. The picture is one 
to consider for our own disabled soldiers: 

“Enham Place is a large, handsome house in the middle of some of the most beautiful 
scenery in Hampshire. The whole estate covers 1,027 acres, and contains four farms, three 
big houses, two smaller ones, a village hall, post-office, smithy, and over twenty cottages. 
The Village Centers Council chose it with a view not only to what may be called its prac- 
tical advantages, but to its suitability for men with shattered nerves needing rest and 
fresh air. 

“The future occupants of the center will be those who are suffering from the effects of 
shell-shock, or are crippled by wounds or have lost a limb, or are recovering from illness, 
or have been recommended a country life. It is not proposed to receive men who can not 
reasonably be expected to recover any capacity for work. Some of the new villagers will 
be instructed in various branches of farming and gardening, dairy work, and poultry-keeping. 
Others will be taught carpentry, furniture and bootmaking, tailoring, motor-repairing, build- 
ing, painting, and plumbing. The intention of the Council is to establish many small work- 
shops and classes rather than a few large ones, the aim being to bring out each man’s indi- 
viduality and provide opportunity for his tastes. The community hopes to supply most of 
its own wants and to lay out its own land. The characteristics of the institution are to 
be avoided. The men themselves will have a voice in the management of the center, and 
the real communal idea will be fostered. 

“Tt will be gathered that the essence of the scheme is to combine curative treatment with 
vocational training. A man will be put on the road to recovery while he is ‘finding his feet’ 
industrially. Nor is it intended that during this period the patient and pupil should be 
segregated from his wife and family, if he possesses them. As soon as funds allow, more 
cottages will be built, so that the family man will be able to get a home and a piece of land 
on fair terms during his progress to recovery, which, in many cases, may take a long time.” 

“So far as his disability will allow, the disabled man must be brought to his full potential 
value as a unit of the nation.” Such is the ideal expressed by the Village Centers Council. 


Plan for industrial villages as outlined by Thos. H. Mawson in “An 
Imperial Obligation :” 


The Vision. The disabled soldier placed among attractive surroundings, drafted into 
congenial and profitable employment, and contributing to the national welfare as a useful 
citizen of his community. 

Characteristics of the Village. Artistic and practical; unity of purpose; paramount in- 
dustry, but diversity of occupations; abundant housing facilities, and working facilities; 
cottages rather than community blocks or flats; churches and good schools. 

The Inhabitants. Any who are below the normal in physical power—not totally dis- 
abled. Some able bodied persons must be admitted for those tasks which require the full 
measure of physical and mental strength. Widows and children of soldiers. 
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The Occupations. Varied to suit the mental capacity and different degrees of disability 
of those employed. Individualized handicrafts to a limited extent only. Centralized in- 
dustry of some article of commerce designed on sound artistic and constructive principles. 
Factory processes which may be carried on in the workers’ homes. Factory work on the 
usual scale. Small workshops where processes are subdivided among a few people. Agri- 
culture on a small scale, as market gardens, nurseries, dairies, poultry raising. Buying and 
selling needed materials, collecting and distributing the products. Local agencies for large 
mercantile and insurance companies, railways, government departments as Post Office, etc. 
(This last would afford opportunity for the blind as telephone operators and typists.) 

Requirements of the selected industry. Suitable to the locality. Suitable to the disabili- 
ties of the men. A great variety of branches and possibilities of application. Opportuni- 
ties for piece work at home as well as factory processes. 

The size of the village. Many small villages have an advantage over a few large ones. 
About 3000 people is suggested as a proper number. 

Location of the village. Not too far distant from former homes of the disabled. Easily 
accessible for obtaining raw materials and with easy means of egress for the finished articles. 
With good railroad connections, good main roads. 

Control of the villages. Through a central committee with the assistance of district and 
local committees for each village. This local committee would act as a Public Utility 
Committee, with a paid executive. Residence in the village would be purely voluntary. 
Renting cottages, establishing shops or some business, taking up small holdings or market 
gardens, must be done on exactly the same terms as in any other town. Villagers would 
meet their expenses in the same way as in other towns, the difference being that necessities, 
power, water, etc., would be supplied to them on specially advantageous terms. Care 
must be taken of the property. Rents must be paid. 

Types of the villages. 1. Suburban colonies—near industrial centers. 2. An old village 
with an established industry reconstructed. 3. A new village, chosen and planned on the 
best lines for its special adaptability to the purposes. 

Things to avoid in planning the village. Anything artificial or superficial. A village of 
institutions, half hospital and half barracks. Anything which would tend to the pauperi- 
zation or exploitation of the villagers. 

How to finance the project. 

1, Financing the original construction: (a) Government aid. (b) Supplementary aid 
from philanthropic sources. (c) Donations for memorials in various forms, as a block of 
flats, a single cottage, a street, a park, churches; clubs, etc. 

2. Organizing the industries on a self-supporting basis: (a) Government loans. (b) 
Semi-philanthropic loans. (c) Small investments from the workmen themselves. 

3. The maintenance when established: (a) Market the products. (b) Attracting out- 
side visitors who will buy the small articles of the home industries. 

Will it pay? It will restore the man-power of the nation among those in whom it has 
been sadly reduced. It will make a small, but by no means negligible, contribution to the 
solution of the financial problems of the after-care of the disabled soldier. It will help 
towards the payment of that “debt of honor,” which we owe to those who have fought our 


battles for us. 
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APPENDIX II 


A DISCUSSION OF THE TUBERCULOSIS COMMUNITY BY TUBERCULOSIS 
SPECIALISTS AND PATIENTS 


(Report by Dr. F. H. Heise of the discussion on the paper, “Suggest- 
ing a Combined Industrial and Agricultural Community for the 
Tuberculous.’’) 


The subject of a tuberculosis community was presented by Doctor H. A. Pattison, at the 
Saranac Lake Club, on Tuesday night, April 15, 1919, in the presence of approximately 
25 physicians of Saranac Lake and the Trudeau Sanatorium, and a few other interested per- 
sons. After Doctor Pattison’s reading of his exposition of the subject, the matter was dis- 
cussed quite fully and freely, the following comments and questions being most frequently 
expressed: 

Doctor Lawrason Brown and Doctor C. C. Trembley: Immediately after the reading of the 
paper, Doctors Brown and Trembley discussed the fact that Saranac Lake itself could be 
considered as a tuberculosis community, inasmuch as most of the business in Saranac Lake 
is conducted by people who have had tuberculosis and who have remained in Saranac Lake 
to cater to the wants of other patients who make Saranac Lake their temporary home. It 
was also suggested by Doctor Brown that the community idea would be very good, inas- 
much as it has been the experience in Canada and is beginning to be found in the United 
States that the Government is unable to hold its tuberculous soldiers in sanatoria, especially 
if vocational employment was not given the men, and that the community idea would in 
all probability help to solve the problem of the after-care of the soldier who has contracted 
tuberculosis, but who wishes to take off his uniform and enter civil life again, affording him 
excellent means of taking care of himself and at the same time providing certain funds for 
his maintenance. 

Mr. Feustmann (of Scopes & Feustmann, architectsin Saranac Lake) expressed the thought 
that the community idea appealed to him as being very ideal, and that the community could 
be made very beautiful. He saw no reason why a community established along such lines 
(as advanced by Doctor Pattison) could not be made equally as successful as other indus- 
trial communities. 

Doctor Trembley later expressed the belief that, if life was made livable and there were 
several varieties of occupation in the community, and provided there was a sufficient re- 
serve fund to make up the deficiencies in earning power of those able to work only part- 
time so that they could live comfortably, the plan ought to work out quite well. Doctor 
Trembley divided the patients in Saranac Lake into three types: (1) those who eventually 
will be able to go back and resume work of a certain amount and character, (2) those who 
have a hope of returning after a period of time more or less indefinite, and (3) those who 
have no hope of being able to work again. 

Mr. R. M. Obenchain (Executive Secretary of the Saranac Lake Society for the Control 
of Tuberculosis, and Bureau of Information, etc.) stated that in his belief, inasmuch as the 
care of the health of the patients of the community would be an essential factor, patients 
would therefore be attracted by it and would be anxious to go there if able to work. 

Doctor Brown expressed the belief that Saranac Lake would not be a very choice location 
for a tuberculosis colony, because it is not situated on the main line of any railroad and is 
not within very short hauling distance of areas of production of good agricultural crops 
and food. He thought the colony should be established on a main line, in a region where the 
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climatic conditions are favorable enough to grow a variety of crops. He thought Saranac 
Lake and similar places could be used as preparatory places for patients to qualify for 
entrance later to the community. 

Doctor R. C. Paterson advanced two theoretical objections, as he termed them: (1) that 
he questioned whether or not the marketing of articles made by the tuberculous would 
be an easy matter, and (2) he mentioned the possible objection of the labor unions to any 
such plan. 

Doctor Brown incidentally mentioned that, at General Hospital No. 16, New Haven, Conn., 
where there is vocational training for the tuberculous soldiers, enough goods cannot be 
produced to meet the public demands. 

Doctor H. A. Bray (Resident Physician, Ray Brook Sanatorium) chennai his opinion 
that the sanatoria themselves would offer a good field for marketing the products of the 
community industry or industries, such as books, printing, pottery, dishes, sputum cups and 
things of like nature. 

Doctor R. C. Paterson advanced his belief that the various beneficial unions, labor 
unions and other beneficial societies, would be relieved of a great deal of the burden of bene- 
fit payments, insurances, etc., on account of the patient’s being able to take up remunera- 
tive employment at a time when he would not be able to return to his home and do a full 
day’s work. 

Mr. Obenchain then questioned what could be done with the arrested case who came 
to the colony for employment and later became active, especially if he were not a resident 
of the state in which the colony was located. 

Doctor Brown asked how cases would be selected for~eligibility to the colony; what, if 
any, centres would be established as clearing houses; and what men’s opinions ought to be 
accepted for eligibility, expressing his own belief that a medical man should pass upon 
eligibility. 

Doctor R. C. Paterson asked what would become of the patient who had worked for a 
year and then became totally unfit for work. Would he become a community charge, and 
would the community support him? 

Docior Bray asked whether or not the colony was for soldiers and sailors alone, and 
expressed the opinion that there should be an understanding that the colony would retain 
the privilege of sending back any case accepted for employment, provided such a course 
was seen fit. He also expressed the opinion that perhaps the tuberculosis case does not wish 
to be segregated. 

(The consensus of opinion of those present, however, seemed to be that this difficulty 
would be almost negligible.) 

Doctor Paterson suggested the addition of reforestration, that is, the growing of seedlings 
for transplantation, to the interests of the colony, and 

Doctor Brown suggested the addition of forestry work. 

Then, inasmuch, as it was the consensus of opinion that a large endowment would be 
necessary to make good the deficiency in the earning power of the patients, Doctor Brown 
questioned where the endowment would come from, whether from the Red Cross or some 
such foundation as the Rockefeller Foundation, etc., and giving it as his opinion that the 
Red Cross would probably be the best agency to do the work. 


* * * * * * * * * * * 


Through the courtesy of Dr. F. H. Heise the colony idea was explained to the assembled 
patients of Trudeau Sanatorium for the purpose of learning what response might be ex- 
pected from patients themselves to the opportunities offered in such a community. The 
following day the project was also explained to groups of patients at the New York State 
Sanatorium, at Ray Brook. 


4 
4 
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Miss J. S. Whitney has made the following report of the discussion 
and of interviews with patients: 


The first question raised was whether the products of a factory in such a community 
would be marketable. This brought out considerable discussion, the gist of which was 
that it depended on the kind of product. 

One patient suggested that, since the arrested cases of tuberculosis are not able to work 
full-time, a seven hour day should be inaugurated, thus giving three and a half hours’ work 
in the morning and three and a half in the afternoon. 

A particular point was in regard to the class of people who could be induced to come to 
such a community. One patient said, ‘that it was very well for laboring men but where 
would the man who was making $60 or $80 a week find employment in such a community?” 

Another suggestion made was that they would be branded as tuberculous patients if they 
went into a community where practically only the tuberculous were admitted. The con- 
sensus of opinion, however, was that it would be a great advantage in the first few months 
after leaving the sanatorium, to be in a place where there were ex-patients. They felt 
that there would be the same incentive and inspiration in a community of that sort that 
there is at Trudeau at present. If they returned to their own homes they would be branded 
and shunned. 

A young Jew who was married and had one child, had been a bookkeeper. His home 
had always been in Brooklyn. He said, “You can count on me and also my wife as being 
very glad to leave the city and go to a country community.” They had always wanted to 
do it but had never been able to go anywhere in the country where he could find employment. 

Later, when the formal discussion had closed and most of the patients had left, several 
remained to get more information about certain points. One young woman came up to us 
and said she wished to be enrolled now, as the first citizen of that community. The idea 
seemed to be accepted with enthusiasm, and it was a surprise to Dr. Heise, Dr. Pattison and 
myself to see how immediate and spontaneous the favorable reaction was. It almost put 
upon us an obligation to make the idea a reality. 

About thirty patients handed in their names to me as interested in the project. I sawa 
great many of them that evening by themselves and talked with them separately about it. 

One young Virginian who had spent ten months overseas, had been gassed, and attrib- 
uted his tuberculosis to this, said he would like to go to such a community and grow up with 
it and do what he could to favor its development. Prior to going overseas he had been a 
time-keeper in a big munition factory making $75 per month. 

A minister who had been a missionary in China would be glad to move to such a com- 
munity at once. He is a widower and has four children. He felt that it would be the best 
place for him and also for his children. He said that if there was no opportunity in the be- 
ginning for him to practise his own profession, he would be glad to go there and help, in any 
possible way, the development of such a plan. 

A young doctor who is now classed as an ex-patient, was very enthusiastic about the 
plan, and although he said he might not go there, as he had his future plans well arranged, 
he felt that for most of the patients at Trudeau it would be a great boon. 

A young couple, both ex-patients, who expect to marry soon, came in together to talk 
to me. To both of them it seemed an ideal arrangement in their case, and both of them 
expressed themselves as willing to go immediately to such a colony, were it already estab- 
lished. Their eagerness was pathetic. Both will have to leave Trudeau soon and neither 
has any definite plans. The girl said that she did not want to go home because she felt 
sure that not only her friends but her family would consider her almost a leper. 


| 
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This couple raised the question of whether any cottages would be furnished or not. They 
seemed to think that it would be a very good idea if some furnished cottages could be rented, 
and that after a certain amount had been paid, the furniture would become the property of 
the renter. 

Dr. Pattison, in company with Mr. Obenchain of the Bureau of Information at Saranac 
Lake, interviewed several residents of the town. One man was a Jew aged thirty-six. He 
is a furrier with a wife and four children. He had migrated from Russia to New York City 
and had lived there two years before coming to Saranac. He had been in business at Saranac 
Lake for fifteen years. His opinion was that if a place was a healthful locality for the tuber- 
culous,‘it must be 4 healthful place for well people to live in because greater precautions were 
taken there against infection. He and his family have kept well; he has made money; 
owns his own home, and has just bought a new car. 

Another Jew, who is a second-hand clothes. man, has been living in Saranac Lake for 
several years. He had previously lived for four or five years in one of the cities of New 
York State. He thinks he has a good opportunity in business at Saranac Lake, and says 
he makes a fair living for his family. 

Another Jew, aged thirty-seven, and single, came from Syracuse to Saranac Lake four- 
teen years ago. He says he makes as much or more here than he did in Syracuse, and 
would not want to go back to the city. 

Still another Jew, who came here from New York City and has lived in Saranac Lake 
for four years said he would be the first applicant for a job in such an industrial community. 
He was formerly in charge of the up-keep of machines in a glove factory at $35 a week. 
He is now doing odd jobs of repairing, such as sewing machines, etc. He does not make 
much here because there is so little call for his kind of work. 

At Ray Brook I found the same eagerness in regard to the idea. Many of the younger 
girls said that they were quite sure their families would move to such a community if it 
meant an improvement in the girl’s health or would be an advantage to her in any way. 

Among the married women, there were several whose children, sometimes two, three, 
four or five in the family, were in orphan’s homes, while the mother was at the sanatorium. 
One woman said her husband had also had tuberculosis and he was not able to do steady 
work. A home for them in such a community would mean a great deal. 

Two Italian women, one of whom spoke very little English, were most enthusiastic about 
the idea. They had both worked in factories prior to going to the sanatorium and would 
be glad for an opportunity to do any kind of factory work. 


Extracts from a group of letters written to the National Tuberculosis 
Association concerning the proposition of a tuberculosis community: 


I most heartily endorse the scheme you proposed today. Such a community would 
supply the logical stepping stone to ‘full-time’ work without which we must acknowledge 
our physical unfitness or our being tuberculous when applying for work. Either one of these 
is going to make our return to a useful life infinitely more difficult. 

I am about to leave the sanatorium, and a community of this sort would solve my big 
problem. I know the situation that is confronting me now because I was cured once before. 
—A young woman. 

I think it an excellent plan to form a village where tuberculous people can live and find 
work. For more than two years I have been working four hours a day in the sanatorium 
at Trudeau. Could I find work in a community such as you propose my mother could be 


with me and I could have some home life.—A young woman. 
! 
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Personally I should be delighted to be among those privileged to enjoy the advantages 
to be had by an arrested tubercular patient of a few years spent in a tuberculosis com- 
munity such as described by Dr. Pattison today in his talk to the Trudeau patients. 

It seems to me that such an arrangement and such safeguarding of one’s health by life 
in such a place is the only really sensible course to be considered by any arrested tubercu- 
losis patient who realizes the seriousness and insidiousness of tuberculosis.—A young woman. 

It is the most practical plan of help without pauperizing that has ever come to my notice 
and I would consider it a privilege to be associated with any such undertaking.—A young 
woman. 

From personal feeling and conversation with others I am thoroughly convinced that the 
establishment of a community where tuberculous patients unable to work full-time could 
find limited work under good living conditions would be a boon very greatly appreciated 
and that no difficulty would be found in filling such a community to its full capacity.— 
A young man. 

Your talk of, this afternoon in regard to the community you are planning for arrested 
cases of tuberculosis has made a deep impression upon me, and I must say that the ma- 
jority with whom I have spoken on the subject agree that the project is highly feasible. 

When we consider the number of affected people who leave the cities and strike out for 
the open whether it be the west or some place in the mountains, to spend the rest of their 
lives, where the opportunities are not to be compared nor so well adapted to their condition 
as those you propose, I believe there will be little or no difficulty in getting all the people 
you wish to go to the town under consideration. 

There would be some who would hesitate to bring their families to such a community 
because of a fear of exposing them to tuberculosis, but I believe that the statistics from such 
places as Saranac Lake which show that the tuberculosis mortality among the native popu- 
lation is lower than the average, would soon set such fears at rest. 

Your project, I believe, will be a boon to the tubercular, not only, but a welcome relief 
to physicians of sanatoria, who if advised of the work and kept advised of the progress of 
the town, would send plenty of arrested cases there, many of whom, I believe would become 
permanent residents. 

I, for one, would be glad to cast my lot in such a town, and wish you every success that 
the project may become a reality.—A young man. 

I was deeply impressed with the idea as expressed by Dr. Pattison today in regard to 
inaugurating a tuberculosis community. It appeals to me as being very logical for this 
reason, besides which there are many others in its favor. From my own case—when I leave 
this place I will be without a position at which I will be able to make a living equal to that 
which I made when taken sick. I live in the city of New York, which place cannot afford 
the benefit of outdoor sleeping, much less the pure, clean air of God’s own creation, the 
country. There are many who would not be satisfied to leave the gay white way, not even 
for the benefit of their health, but you can count my family and myself as one who would 
gladly accept the opportunity to be a pioneer family in such a community.—A married 
man. 

This seems to me to be the most encouraging thing I have ever heard of for tuberculous 
patients. I for one am certainly heartily in favor of such a move. 

I venture to say that the largest percentage of patients feel as I do about the enterprise. 
I have been told that I can go back and do a fullday’s work anywhere I want to, but I am 
afraid to take the chance of living again with well people and doing as I know I would have 
todo. SoI am leaving this week for Denver and will try to get into some business out there 
for myself, whereby I can comfortably support myself. 
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I have been for more than a year the bookkeeper for the above sanatorium but feel that 
it is up to me to get out into the world and make the best living that Ican. The chances 
are that if it is found out that I am a lunger my chances for good positions will be greatly 
diminished with business firms.—A young man. 

At present I personally wish there were just such a place that I might turn to, for, al- 
though the doctor has recommended that I return to my former position as a school teacher, 
I should prefer to forego home life and a high salary in order to insure future good health.— 
A young woman. 

I think that the plan you have worked out for the solution of the post-sanatorium treat- 
ment of tuberculosis, so transcends in importance any consideration of cost, that you 
ought to proceed absolutely regardless of cost factors. I really believe that some such scheme 
as you have outlined is the only solution of the problem. After all, what you propose is not 
revolutionary, merely a step or two further than the many housing projects which have 
been launched in this country and in England.—An architect who himself has had tuberculosis. 


APPENDIX III 


AN INVESTIGATION OF THE PROBABLE MAXIMUM AMOUNT REQUIRED AS 
SUBSISTENCE AID DURING ONE YEAR FOR A GIVEN NUMBER 
OF TUBERCULOUS PERSONS AND THEIR FAMILIES 


(Study made by Miss J. S. Whitney, Research Secretary, National 
Tuberculosis Association.) 


In securing data the following schedule blank was used: 


9. Family Outline: 
WEEKLY 
SEX AGE OCCUPATION 
ILLNESS 


Minimum amount to be furnished by family in Colony (based upon nor- 
mal weekly earnings less one-half patient’s earnings.).................... 


Total weekly budget at the minimum comfort-level, (based upon studies 
of Bureau of Labor Statistics, Industrial Conference Board of Boston, 


Amount of help needed weekly... 


Total. 
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SUMMARY OF SCHEDULES OBTAINED 


Number of schedules. One hundred and eleven schedules were secured at two sanatoria. 
Fifty-six were for men and 55 for women. 

Of the total number of schedules 54 were for single men and women, or widows without 
family. Ten schedules were for single men and women whose immediate families might 
make a home with the son or daughter, and 47 schedules were for married men and women, 
making a total of 57 which may be designated as the “family group.” 

Number of individuals. In all there were 253 individuals represented, including children 
and dependent relatives. Of the 57 family schedules alone were included 199 individuals 
or an average of 3.5 persons to each family. 

Average age. The average age of the patients in the married group was slightly over 30 
years, and for the single group 25 years. 

Theoretical budget. A budget of $1500 a year, which is a minimum budget for a family 
of 5, was adopted. This is for a family of husband, wife, and three children under 14, mak- 
ing 3.3 units, the children being considered as part units according to their cost of subsist- 
ence as compared with that of a working man. This means a weekly budget of $28.85 for 
a family of five. On this basis the budgets for the various families were made up. If the 
family was larger than five, the proportionate parts of a unit were added according to the 
age or ages of the extra members of the family. When there were less than five in the family 
the proportionate amount was deducted. 

Proportion needing assistance in family group. On the basis of weekly needs outlined 
above, 25 of the families were found to be able to meet their own cost of living, so that no 
maintenance would have to be supplied by the community. (The wages used in this con- 
pilation were in every case those which the patient or members of his family were receiving 
just before the illness began.) Many of these 25 families are, of course, those in which the 
wife was the patient and the normal earning capacity of the husband was unimpaired. In 
32 families the total earning capacity of the family would not meet its required budget. 
Fifty-six per cent then of the families scheduled would need assistance from the community. 

Amount of maintenance needed in family group. The total weekly budgets for these 32 
families amounted to $752.78. The total amount of financial assistance needed weekly 
by them from the community was $274.06 or 363 per cent of their total cost of living. 

Total yearly cost of maintenance in family group. On the basis of something over 100 
families who would be the pioneer members of the community, there would be practically 
twice as many as have been scheduled. The maintenance fund shown above would then 
have to be doubled making $548 weekly. This would amount in a year to $28,496. 

Proportion needing assistance in single group. In the case of single men and women an 
arbitrary budget of $16.00 a week was established. There were only 7 in the single group 
who would not need assistance. In this number are included several women who were 
waitresses or in domestic service and who might earn a living in the employer’s family even 
working on a part time basis. Forty-seven or 87 per cent would need financial assistance. 

Amount of maintenance needed in single group. The weekly needs of the 47 would amount 
to $752 and the assistance needed to complete their necessary budgets would total $265, 
which is 35 per cent of the necessary cost of living. 

Total yearly cost of maintenance in single group. If this group scheduled were doubled 
in the community, the weekly amount required would be $530 which, in a year, would total 
$27,560. 

Summary. Single men and women and family groups would enter about evenly into the 
community. Eighty-seven per cent of the former and 56 per cent of the latter group would 
need financial help from the community to assist in their maintenance. The amount re- 
quired in the single group would be about 35 per cent of the total budget and for the family 
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group about 36} per cent. The total amount required for both groups for a year would be 
$56,056. This amount represents the maximum need since the time covered is an entire 
year. Experience in the Jewish garment shop shows that patients can resume more than 
half-time work within twelve months. As they are able to increase their earning capacity, 
the supplementary amount required decreases correspondingly. 

The following are the main occupations of the patients scheduled: 


Clerical and office work 


Stenographers 


Bookkeepers 


Professional 


Graduate nurse 
Minister 
Physician 
Teachers 

School principal 
Illustrator 


Trade and transportation 


Salesmen 
Saleswoman 
R. R. brakeman 


Motor engineers 
Chauffeur 


Telephone 


Domestic and personal service 


Children’s nurse 
Waitress 


Factory operatives 


Knitting 
Woolen clothing 
Collar 


Electrician 
Carpenter 
Machinist 
Toolmaker. 
Patternmaker 
Riveter 
Millwright’s helper 
Retoucher 

Pipe fitter 

Stove mounter 


Printing and publishing 


Pressman 
Folder 


| 
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Artificial Pneumothorax.—In incipient 
tuberculosis artificial pneumothorax is not a 
wise procedure. It is indicated in obsti- 
nately advancing or in advanced cases with 
symptoms of toxemia where the better lung 
is in sufficiently good condition to take up 
the burden thrown upon it by the collapse 
of the affected lung. Collapse, however, 
must be induced gradually to allow for this 
compensatory adjustment.* Air has been 
shown to be as satisfactory for compression 
as nitrogen gas. The bottle is filled with 
air by first filling it with bichloride solution, 
then lowering the pressure bottle to start si- 
phonage, thus allowing the gas bottle to be 
filled with air which enters it through a cot- 
ton filter. The site of puncture is preferably 
in the fifth interspace between the nipple 
and the midaxillary line; the absence of ad- 
hesions is best determined by the presence of 
a clear resonant note over the area. The lo- 
cation of the apex beat in left sided cases 
should always be determined to avoid punc- 
ture of the heart and the exact condition of 
the better lung should be recorded for future 
comparison. The patient is placed on the 
side with a pillow under the chest to make 
the point of puncture highest and keep the 
bubble of air or gas from traveling to some 
distant point, the arm is raised over the head, 
and the area is rendered aseptic by any rec- 
ognized method but avoiding iodine, as this 
renders the skin too hard. The skin and the 
deeper layers are infiltrated with novocain 
solution, depositing some of the local anes- 
thetic on the pleura, thus rendering the op- 
eration painless and easier to perform. The 
epidermis is then incised with a small double 
edged knife and the needle introduced 
through this, holding the top in the palm of 
the hand and the shaft between thumb, index 
and middle fingers. While this is being done 
the manometer is held shut off from the 
needle; it is opened after penetration into 
the pleural cavity when we expect to see 
negative fluctuations of at least 2 or 3 cm. 
Absence of such fluctuations, means, that the 
point of the needle is not in the pleural cavity 
or is engaged in adhesions or in lung tissue. 
In the latter case we usually obtain moder- 
ate positive fluctuations. After negative 


fluctuations are obtained the manometer is 
shut off and the gas, which had previously 
been warmed by keeping the bottle in hot 
water, is turned on. The manometer is read 
after every 100 or 200 cc. of gas. To leave 
the manometer open all the time is not ad- 
visable as the patient may cough and blow 
it out. 300 cc. is the largest amount that is 
ever injected. A marked rise in the nega- 
tive pressure means that the space is re- 
stricted by adhesions, the frail ones of which 
may be broken up by increasing the pressure 
cautiously. This causes some pain but, if 
the pressure used is not excessive, is bene- 
ficial rather than harmful; excessive pressure 
may cause rupture of the meriastinum with 
resultant double pneumothorax, or may tear 
an adhesion from its lung insertion, thus in- 
fecting the pleura with the production of pyo- 
pneumothorax. Excessive pressure may 
also cause dyspnea without any of the com- 
plications mentioned. In such case removal 
of some of the gas will be necessary. Sub- 
cutaneous emphysema may also result from 
the use of high pressure inflation. In refills 
higher pressures are used, usually between 
zero and 4 cm. water. The patient usually 
experiences a sense of tightness in the chest 
at the optimum amount of pressure. When 
this is lowered they feel “‘loose’”’ which is an 
indication that a refil] is necessary. It is 
best to anticipate this ‘loose’ feeling by re- 
filling the pleural cavity. Puncture of a 
blood vessel is shown by the presence of blood 
on the smal] cotton filter placed in the course 
of the rubber gas tube and by the rise of 
pressure in the manometer without fluctua- 
tions. Injecting the gas in such case may 
cause the patient’s death from embolism, but 
if the needle is quickly withdrawn without 
injecting gas no harm will result. Subse- 
quent injections are made in the immediate 
neighborhood of the first puncture and are 
so timed that the eighth injection is usually 
given about one month after the first. The 
longest interval is one month, though a 
shorter interval is safer as it prevents read- 
hesions. The patient is kept in bed for one 
day at least, but febrile cases are kept in bed 
until the temperature has been normal for 
some time. In later refills patients may go 
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about their business following the injection. 
The results in the average case are marvel- 
ous. Cases which had been suffering intensely 
from toxemia become rid of the most distress- 
ing symptoms within a few weeks, gain weight 
and strength and feel as though they have a 
new lease on life. The hopefulness which 
these patients acquire is in itself a great fac- 
tor in their cure. Some are anxious to have 
the inflations kept up indefinitely for fear 
that stopping will bring about a relapse. It 
is difficult to say how long they should be 
kept up. In some cases it has been done for 
three to five years. One of the most disap- 
pointing mishaps in this procedure is the 
formation of readhesions resulting from al- 
lowing the interval between injections to be- 
come prolonged. When this occurs the treat- 
ment has to be given up and the effect on the 
patient is sometimes depressing and even 
fatal.—Artificial Pneumothorax (Forlanini). 
Its Application to the Arrest or Cure of Pul- 
monary Tuberculosis, Chas. L. Minor, Med. 
Clinics of North America, May, 1918, 1495. 


Gold Salts in Tuberculosis of Guinea- 
Pigs.—From the earliest times of medicine 
down to the present gold has been used in the 
treatment of almost all diseases at one time 
oranother. Gold in the treatment of tuber- 
culosis, according to White, dates from the 
time of Paracelsus. In 1890, Robert Koch 
stated that gold cyanid completely inhibits 
the growth of tubercle bacilli in dilution of 
1: 2,000,000 but that it is entirely without 
influence in the animal body. In 189f, J. 
B. White, and Gibbes and Shurley recom- 
mended gold salts in the treatment’of tuber- 
culosis. The use of gold salts was again 
brought forth by a group of German 
investigators between 1912 and 1915, com- 
binations of gold and cyanogen being 
the most common forms used. Exper- 
iments were done to determine the effect 
of treatment with gold salts on guinea-pigs 
injected with tubercle bacilli, some animals 
being treated with auric-cyanid, some with 
aurous, some with gold potassium cyanid, 
and some with cantharidyl-ethylenediamin- 
aurous-cyanid. ‘This was at first given by 
intracardiac injection, but later, the less 
dangerous method of subcutaneous injection 
was used. It was determined that in one 
week from 40 to 50 per cent of the amount of 
gold introduced was excreted through the 
urine and feces. Injections were made once 
a week to keep the concentration in the or- 
ganism high enough to equal the level neces- 
sary for inhibition of the growth of the tu- 
bercle bacillus. It was found that treatment 
with gold salts had no beneficial effect on the 
progress of tuberculosis in guinea-pigs. Life 
was not prolonged and the extent of the dis- 
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ease in th: different organs was certainly not 
less marked in the treated than in the un 
treated animals. Indeed, if any distinction 
can be drawn, it will be in favor of the un 
treated control animals. A method of anal- 
ysis of the tissues for gold was worked out 
and it was found that the gold was not uni- 
formly distributed throughout the body, the 
spleen containing more per gram weight of 
the organ than any of the other organs. The 
author concludes that the use of gold salts in 
tuberculosis is without value in animals and 
the tendency to hemorrhage and hyperaemia 
in the gold treated animals and the marked 
shortening of life on account of the treatment 
certainly suggest that the treatment of hu- 
man tuberculosis with gold is not without 
danger. Furthermore, the chemical analy- 
sis of the organs demonstrate that there is no 
specific affinity of gold for tuberculous tissues 
and that the gold in the tissues is probably 
fixed in the tissue cells in such a form that it 
cannot inhibit the growth of the tubercle 
bacillus nor the development of the tubercle 
even when its concentration in the tissues is 
much more than that sufficient to cause com- 
plete nhibition in the test tubes.—The Use 
of Gold Salts in the Treatment of Experimen- 
tal Tuberculosis in Guinea-Pigs, Lydia M. 
DeWitt, J. Infec. Dis., November, 1918, 
XXIII, 427. 


Distribution of Gold in Animal Tis- 
sues.—In a recent experiment on the chemo- 
therapy of tuberculosis, gold in the form of 
various salts was administered to a consid- 
erable number of guinea-pigs, and the organs 
and tissues of the animals were subsequently 
analyzed quantitatively to determine the 
distribution of that metal. Gold differs 
somewhat from other metals in its distribu- 
tion in the animal body. Copper, zinc, ar- 
senic, tin, antimony and mercury are gener- 
ally deposited in the liver much more than 
in other organs. The kidney may in some 
cases contain as much and occasionally even 
more in proportion to its weight than the 
liver. The spleen usually contains none or 
mere traces. These metals are excreted for 
the most part through the gastro-intestinal 
tract. Gold seems to select the spleen by 
preference, since the amount per gram weight 
or the gold concentration in the spleen is in 
most cases much greater than in the liver. 
Sometimes the kidney and sometimes the 
liver comes second in gold concentration. 
About one-half of the gold administered was 
recovered from the urine and feces within 
seven days after a single injection and in 
two months during which weekly injections 
were given and all the urine and feces were 
saved; more is excreted through the urine 
than through the feces, at least in the earlier 


MEDICAL NOTES, ABSTRACTS AND REVIEWS 


part of the treatment. The gold salts used 
are readily absorbed after subcutaneous in- 
jection, no more remaining in the subcu- 
taneous tissues around the point of injection 
than in other parts of the body. Gold salts 
are quickly taken up from the blood after in- 
tracardiac injection and usually no gold ora 
mere trace is found in the circulating blood 
twenty-four hours after the injection. Two 
to four hours after the last injection no gold 
was found in the clear serum, although a con- 
siderable amount was recovered from the 
layer of blood cells of the centrifuged blood. 
No gold was found in the brain. The 
amount of gold administered, the duration of 
treatment and the time since the last dose 
seem to exert no constant or consistent in- 
fluence on either the total or proportional 
gold content of the animal organs.—Dis- 
tribution of Gold in Animal Tissues; Bio- 
chemistry and Chemotherapy of Tuberculosis, 
L. M. DeWitt, J. M. Caldwell and G. Leavell, 
J. Pharmac. and Exper. Med., June, 1918, XI, 
No. 5, 357. 


Iodoform Treatment of Tuberculous 
Pleuritis and Peritonitis.—Maurizi re- 
ports excellent results from injection of a 
suspension of 2 or 4 grams of iodoform 
in 10 or 20 grams liquid petrolatum in 
treatment of tuberculous pleuritis. The 
iodin released slowly from the suspension 
kills the tubercle bacilli, and this in turn 
generates what amounts to an autotubercu- 
lin, while the absorption of the effusion is a 
kind af autoserotherapy. He begins with an 
exploratory puncture but does not remove 
the effusion unless it is in excessive amounts. 
There may be a febrile reaction which 
reaches its height next day and lasts from 
five to seven days. Generally one injection 
answers the purpose. He keeps the patient 
on milk exclusively as long as the reaction is 
apparent. Surgical treatment is necessary 
with staphylococcus or. streptococcus em- 
pyema, but it is contraindicated for the tu- 
berculous. It does not cure the primary 
process while it is liable to set up associated 
infection and entail an incurable fistula. 
Capparoni uses glycerin instead of liquid 
petrolatum, but Maurizi found the gly- 
cerin too irritating —ZJlenetodo Capparoni 
nella cura delle pleuriti-peritoniti tubercolart 
modificato, M. Maurizi, Gaz. d. Osp. and d. 
Clin., June 27, 1918, XXXIX, No. 51, 507. 


Action of Sugar on the Sputum in 
Tuberculosis.—The recently published ex- 
perience of Professor Lo Monaco regarding 
the action of cane sugar on the bronchial se- 
cretion has led Lucherini to make a trial of 
the remedy in the tuberculous (Giornale di 
medicina militare, May 31). 
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has worked on this problem since 1914 and 
has shown that injections of carbohydrates 
activate many of the secretions. His re- 
sults have been amplified by other men. 
Thus while small doses increase the amount 
of milk in nursing women, large ones produce 
the opposite action. These injections have 
also been shown to possess hemostatic powers. 
The local action of saccharose on wounds is 
believed to be due to vasoconstrictor action 
The author’s work consisted in studying the 
influence of injections of sugar on the bron- 
chial secretions of consumptives and upon 
the principal symptoms of the disease. We 
know from the work of Berendes in 1910 that 
injections of 5 to 7 per cent aqueous solutions 
of saccharose are well tolerated. The first 
patient was under observation for several 
days before the injections were begun. His 
sputum had ranged in amount from 10 to 20 
cc. in 24 hours. After the first iniection it 
increased until on a number of days it 
reached 30 cc. and was never below 20. He 
received one daily injection. After six days 
of increased sputum there was a sudden drop 
to 8, 10, 5 cc., etc., the daily injections being 
maintained. The frequency of the injec- 
tions was now somewhat abated and the 
daily amount of sputum showed a certain 
average increase, but after resumption of the 
daily schedule the amount lessened and then 
ceased outright. During this period local 
conditions were unchanged, fever showed no 
decline, cough was lessened, but there was a 
little improvement in the night sweats and 
general condition. The arrest of expectora- 
tion was the one striking feature of the ex- 
periment. The second patient raised from 
80 to 130 cc. sputum daily. Under a pro- 
longed course of daily injections the amount 
was decreased to from 50 to 90 cc. On the 
day following that in which the injections 
were first intermitted the quantity increased 
to 110 cc. Daily injections were at once 
renewed and the amount again fell to from 
50 to 90 cc. Numerous other consumptives 
were treated, including one who raised about 
100 cc. daily. This patient at first showed 
improvement, but despite injections his spu- 
tum increased on certain days to 210, 220, 
270 cc., etc., although on odd days the aver- 
age waslow. After suspension, his amounts 
ran up to 400, 500, and above. The sugar 
seems, to have retarded the expectoration, 
but to no purpose.—Editorial, Med. Rec., 
August 24, 1918, XCIV, No. 8, 336. 


Tuberculin in Diseases of the Eye.— 
Though the therapeutic employment of tu- 
berculin in other parts of the body has fallen 
into deserved disuse, thanks to the unjusti- 
fied over-confidence of its enthusiasts, there 
are no doubt certain conditions in the eye 
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where its use, if not a specific, is of well rec- 
ognized value. Some of the poor results 
claimed from its use are properly blamed 
on those who administered it, as it is a very 
powerful agent, which when not properly 
used is capable of doing a great deal of harm. 
Hence its dose, mode, and frequency of ad- 
ministration are to be very carefully consid- 
ered before treatment is instituted; and while 
we may rot fully agree with Verhey that 
extreme care is to be exercised, whether 
the patient is a hospital case or an ambula- 
tory one. The old tuberculin is used, or the 
bacillary emulsion, the initial dose being as 
small as one five thousandth of a milligram, 
or even one ten thousandth, such small doses 
being obtained by gradual dilutions with a 
normal salt solution to wiich one half of one 
per cent of a lyso] solution had been added, 
until the desired strength of the solution is 


obtained. After the first injection, and fre- ’ 


quently even after the subsequent ones, there 
may be a reaction either at the site of the 
injection (local), or in the eye (focal). This 
should serve as a contraindication to the con- 
tinuation of the treatment until the signs of 
the reaction subside: the dose is then gradu- 
ally and cautiously increased. A reaction 
during the course of treatment would indicate 
a return toa smaller and saferdose. In fact, 
it is advisable to examine carefully both the 
exterior of the eye and the fundus with an 
ophthalmoscope after each injection. The 
adjuvant treatment, such as dionin, yellow 
oxide salve, subconjunctival saline injections, 
the routine employment of atropine, and so 
on, is not to be neglected by any means. 
Eczematous or what used to be called 
scrofulous affections of the cornea, with or 
without invasion of the conjunctiva, are the 
cases, par excellence, which are benefited by 
tuberculin treatment. A plea is made for a 
more frequent and methodical use of tuber- 
culin in these cases, which frequently resist 
the old established methods of treatment, 
and in which corneal opacities of various de- 
grees of density are apt to be left, with con- 
sequent impairment of vision. The ready 
response of these cases to the treatment is a 
clear indication that the affection is tubercu- 
lar in nature. This is not at all at variance 
with the gradually prevailing views of this 
disease. For the last quarter of a century 
the etiology of eczematous eye affections has 
claimed the attention of ophthalmologists, 
and an undoubted relation has been estab- 
lished, between tuberculosis and these dis- 
eases. The prevailing notion is that the ec- 
zematous nodule is a local manifestation of a 
toxemia arising from a tubercular focus 
situated somewhere in the body; this has 
been found to be the case in a great many 
of the patients examined, though no tubercle 
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bacilli were ever found in the nodule itself. 
It is also claimed that in a certain class of 
patients suffering from phlyctenular disease 
the opsonic index for tubercle was lowered 
and that it gradually rose with improvement 
in the condition. A great percentage of 
these cases respond to both the von Pirquet 
and the Moro tests. Cridland quotes Be- 
lenky-Raskin to the effect that out of one 
hundred cases of phlyctenular disease sub- 
jected to the von Pirquet and Moro tests, the 
first was positive in 90 per cent and the 
second in 85 per cent of the cases. Cases 
of episcleritis and _ scleritis of obscure 
origin are also greatly benefited by the tu- 
berculin treatment, thus proving that some 
at least of these cases are of tubercular ori- 
gin. As they are usually very resistant to 
treatment, and are apt to be followed by very 
serious consequences to vision, the improve- 
ment under this treatment is a distinct gain. 
A more or less similar improvement has been 
noted in affections involving the iris and the 
ciliary body (iritis and iridocyclitis) : in these 
cases, when recent, and before profound or- 
ganic changes have been established, improve- 
ment under tuberculin was undoubted.—Ed- 
ttorial Article, N. York M.J., September 7, 
1918, C VIII, No. 10, 428. 


Tuberculosis, Osseous and Glandular, 
Treated with Tuberculin.—With a few 
exceptions these patients were children, in- 
mates of a home for crippled children and 
patients in a hospital clinic. Without tu- 
culin 16 recovered, or 32 per cent; 25 died, or 
50 per cent; 9 are still bearing ‘braces and 
under treatment, or 18 per cent. With tu- 
berculin 33 recovered, or 66 per cent; 5 
much improved, or 10 per cent; 6 died, or 12 
per cent; 5 still under treatment, or 10 per 
cent; 1 ‘discontinued treatment, or 2 per 
cent. Of the 16 cured without tuberculin 
the average period of treatment for each case 
was five and a fourth years. Of the 33 cures 
with tuberculin the average period of treat- 
ment for each case was eleven and a half 
months. Of the 25 deaths without tubercu- 
lin the whole period of treatment was sev- 
enty-two years, eleven months, nine days, or 
three years, fourteen days for "each patient. 
Of the 6 deaths of those treated with tuber- 
culin the total period of treatment was four 
years, nine months, and twenty-nine days, 
or an average of nine months, t thirteen days 
for each patient. Of those treated without 
tuberculin, 9 are still uuder treatment. 
Of those treated with tuberculin 5 are still 
under treatment.—Fifty Cases of Tubercu- 
losis, Mainly Osseous and Glandular, Treated 
with Tuberculin, Contrasted with Fifty Cases 
Treated without Tuberculin, R. C. Newton, 
and S. A. Twinch, Med. Rec., September 7, 
1918, XCI V, No. 10, 407. 


THE PRESENT STATUS OF SOLDIERS AND DRAFT 
REJECTS WITH TUBERCULOSIS! 


WILLIAM H. BALDWIN 
Washington, D.C. 


The general subject of men who are disabled or unfit physically for 
military service wears a different aspect because of the great advance 
which has been made in the knowledge of health matters since our last 
previous war. In all of this the National Tuberculosis Association has 
been one of the leaders in spreading information and pointing the way 
to improvement; and it was natural that, because of the wonderful de- 
velopments in orthopedics, and the action which had already been taken 
by several other countries then engaged in war in providing for the re- 
habilitation of men mutilated and disabled in other ways, the United 
States should, as we entered the war, make provision both as to men and 
hospitals for the very best possible treatment of those who should be 
injured in the conflict. 


OUTLINES OF THE PROBLEM 


The subject readily divides itself into the three heads of 
1. Soldiers still in the army 
2. Discharged soldiers 
3. Draft rejects by local draft boards or army surgeons. 

The numbers belonging to each of these classes cannot be stated 
exactly because the reports have not yet been worked out, but they 
may be given approximately. 

As to the soldiers still in the army, there were in the army tubercu- 
losis hospitals on June 4, 1919, 5307 men, with 1008 en route to them 
because of transfers and admissions, making a total of 6315. This in- 
cludes about 400 men recently arrived from overseas. Inasmuch as 
only 819 men with active tuberculosis had been found in the examination 
of 1,637,283 men who came up for demobilization from November 11, 
1918, to April 30, 1919, it does not seem probable that any considerable 


1 Read before the Sociological Section at the Fifteenth Annual Meeting of the National 
Tuberculosis Association, Atlantic City, New Jersey, June 16, 1919. 
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additional number of men with tuberculosis will be found among the 
soldiers remaining in the army. 

The question of the number of soldiers with tuberculosis already dis- 
charged is somewhat complicated by the fact that the amendment of 
June 27, 1918, to the War Risk Insurance Law was made retroactive, and 
that the number of discharges for tuberculosis for 1918 is not yet known. 

Of the 3823 discharges for tuberculosis given in the report of the 
Surgeon General for 1917, about 1200 apparently took place before 
October 6, and the men would not be entitled to compensation. About 
2600 were discharged on October 6 and since, most of them ‘‘not in line 
of duty;” but these, and probably about 6400 others occurring later as 
indicated by the records of medical examinations reported to the Surgeon 
General’s Office, were probably brought under the War Risk Insurance 
Act by the amendment. 

In addition to these, the names and addresses of 1589 men discharged 
from the army tuberculosis hospitals were received by the National 
Tuberculosis Association between June 2, 1918, and June 1, 1919. 
This makes a total of about 10,600 soldiers discharged for tuberculosis 
and entitled to compensation, in addition to the 1200 who come under 
the pension system because discharged before the act took effect. There 
may have been some others, and some arrested cases may be among those 
certified to the War Risk Insurance Bureau with disability in demobi- 
lization, but the mortality in the army from tuberculosis for March, 
April and May of this year was at the rate of about 100 per month, and 
losses from this cause, spread over the time, might offset any omissions 
or variations in the above estimates. 

There seems to be no adequate basis for certain exaggerated state- 
ments which have put the number of discharged tuberculous soldiers, 
for which it would be necessary for the War Risk Insurance Bureau and 
the Federal Board for Vocational Education to furnish compensation, 
treatment and vocational training, at several times as many. 

The number of men rejected for tuberculosis by local draft boards for 
all drafts has been definitely ascertained by the Division of Sanitation of 
the Surgeon General’s Office to be 69,935. The number of men rejected 
by the army surgeons for tuberculosis, after having been passed by the 
local draft boards, was 10,666 for 1,961,692 examinations. Applying the 
percentage for the second half of these to the remainder of the men 
passed by the local draft boards who were examined by army surgeons - 
would make a total of men rejected by the army surgeons of 14,967, ora 
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total of 84,903 men rejected by the local draft boards and the army 
surgeons. At this rate there would have been 3343 men rejected of the 
548,135 men passed in the local draft boards but not examined further, 
or 18,310 rejected in all by the army surgeons, and as this is based 
upon 3,764,097 men examined, and to be examined, it indicates that of 
the men from civil life who came up for examination for the army in the 
draft, 88,246, or 2.34 per cent, were unfitted for military service because 
of tuberculosis. 

Except for an equitable claim for compensation on the part of a rela- 
tively small percentage of the men who suffered some injury after the 
time when they were accepted by the local draft boards and before being 
rejected by the army surgeons, which has no foundation in the law as it 
stands, but which the War Risk Insurance Bureau is inclined to consider 
where the evidence is clear, these men are not entitled to help of any 
kind from the government, but have been returned to civil life because 
unfit for military duty. 

The civilian agencies in every field worked earnestly with the army 
and navy authorities in promoting all plans for the welfare of these men, 
of whatever class. 


1. SOLDIERS STILL IN THE ARMY 


The Medical Department of the army was especially alert in this effort. 
The difficulty in this field in civil life is that, as one of the leaders in the 
tuberculosis field once said, ‘‘We do not do what we know,” because we 
have not the power to enforce requirements which would prevent or 
cure the disease. The army had the power, and although its course has 
been marked by the exercise of military control, it has resembled physi- 
cians in doing promptly that which tended to make its services in this 
respect unnecessary. 

Change in army policy as to discharges. Up to this time the policy of 
the army as to men so disabled as not likely to be again fit for military 
service had been governed by paragraph 159 of the Army Regulations, 
which read as follows: 


When an enlisted man is permanently unfitted for military service be- 
cause of wounds or disease, he should, if practicable, be discharged on cer- 
tificate of disability before the expiration of the term of service in which the 
disability was incurred. 


In order to give men disabled in any way the benefit of the preparations 
made for their treatment and restoration, as recommended by the.Sur- 
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geon General in a statement published in the Official Bulletin of April 2, 
1918, the Army Regulations were changed, by order of the Secretary of 
War, in Bulletin No. 36 of the War Department, issued July 11, 1918, 
of which section 2 reads as follows: 


2. (a) Physical reconstruction is defined as complete medical and sur- 
gical treatment, carried to the point where maximum functional restoration, 
mental and physical, has been secured. In securing this result the use of 
work, mental and manual, will often be required during the convalescent 
period. 

(b) Hereafter no member of the military service disabled in line of 
duty, even though not expected to return to duty, will be discharged from 
service until he has attained complete recovery or as complete recovery as 
it is to be expected that he will attain when the nature of his disability is 
considered. When the degree of recovery described in this paragraph has 
been attained, members of the military service who remain unfit for further 
duty should be discharged in the manner provided in Army Regulations. 


While, no doubt, this policy was established chiefly for the benefit of 
wounded and crippled mén, it applies so directly to those affected by 
tuberculosis that the National Tuberculosis Association had urged, even 
before this time, that soldiers with tuberculosis should receive such 
treatment as they needed before being discharged; and it is gratifying to 
know that in the face of considerable opposition on the part of the men 
to the restraint so imposed, and the natural desire of relatives to have 
soldiers returned to their families when unfit for further service, this 
policy has been steadily and intelligently adhered to. 

Hospital and sanatorium provisions. Provision was promptly made 
for the treatment of men who had tuberculosis, partly by securing ex- 
isting buildings which were suitable, and partly by erecting at once 
other hospitals in favorable locations, of which the largest were in 
the South, the West, and the Southwest, and capable of expansion. 
Because of the armistice it was not necessary to carry out all the plans 
for further extension, and the accommodations have at all times been 
sufficient for the needs of the army in this direction. 

In order to give the training necessary for the specialized care required 
by tuberculous men, a school for surgeons in the Tuberculosis Division 
was promptly established in connection with the army sanatorium at 
New Haven, and in this way a trained corps of physicians adequate for 
the needs of the army hospitals was developed. There has been con- 
stant supervision, and, notwithstanding the difficulties due to rapid ex- 
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pansion and the circumstances of the war as to food and other supplies, 
the administration of the army hospitals has been intelligent, kindly and 
satisfactory. 

Two of the smaller hospitals, at Markleton, Pennsylvania, and at 
Waynesville, North Carolina, were abandoned after the demobilization 
consequent on the armistice had made it possible to turn over the hospital 
at Camp Wadsworth, Spartansburg, South Carolina, for the use of tuber- 
culous patients. 

Pre-vocational training and educational service. The work of physical 
reconstruction under the general charge of Colonel Frank Billings was 
begun in the army tuberculosis hospitals early in the summer of 1918, 
and, although the signing of the armistice interfered with plans which had 
been made for providing the additional room needed at some of the 
hospitals, it was extended to all by the end of November. While this 
work has included the bedside occupations and occupational therapy 
in wards given by women as reconstruction aids, it has also included 
academic instruction in classes, and training in work shops which tended 
to fit men for taking up practical trades as an occupation. It has been 
of the greatest benefit, not only because of this practical training but 
because it helped to keep the men contented. 

We are to hear of this subject from one of the leaders in the Recon- 
struction Service in the army, but it may be briefly stated here that as 
regards the educational work in the army tuberculosis hospitals, as it 
stood on April 30 last, there were 


Teaching staff 
328 
Enrollment 
Ward handicrafts and academic subjects............0ceeeceeees 3275 
4939 


In addition there were patients taking recreational courses with ex- 
ercise prescribed by the surgeons to the number of 713, making a total 
enrollment of 5652. Some were of course enrolled in several classes. 

In order to get the best results from such training in connection with 
the rights of the men under the War Risk Insurance Act and the Voca- 
tional Rehabilitation Act, it was provided by the War Department, Circu- 
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lar No. 132 of December 11, 1918, that there should be ‘“‘in all general 
hospitals, camps, posts, or stations, or wherever disabled soldiers were 
treated, held, or discharged, one qualified officer . . . . and the 
necessary assistants to handle all matters relating to the work of the War 
Risk Insurance Bureau and the work of the Federal Board for Voca- 
tional Education.” It was made the duty of this officer to see that 
before discharge all men disabled or having claims should be fully in- 
formed as to their rights; and it was further provided that “properly 
constituted representatives of the War Risk Insurance Bureau and of 
the Federal Board for Vocational Education shall be admitted to all 
such general hospitals and other places” in order that they.may secure 
all data necessary to carry out the intentions of the two acts. The pur- 
pose of this provision for codperation is clearly to make sure that all that 
is possible shall be done for disabled men. 

Results of this policy. As a result of this policy soldiers with tuber- 
culosis began to be retained for treatment instead of being discharged as 
formerly, and the number in the army sanatoria increased until for some 
months it ran from about 4000 to nearly 5000 or over, rising to 6315 in 
the hospitals and in transit to them on June 4, 1919, as above stated. 

The length of stay of the patients who were still in the army tuber- 
culosis hospitals at the end of each of the three months, February, 
March, and April had been as follows: 


Length of stay of patients still in army sanatoria 


ae END OF MARCH END OF APRIL 

Bess than two 1386 1850 2088 
Three months and longer................0.000: 690 507 572 
Fourdmonthsiand longer 422 485 376 
Pive monthsiand longer... 1470 1581 1606 


This shows that 40 per cent of them had already been kept for treat- 
ment four months or longer, and 30 per cent five months or longer. 

Discharges under guaraniees. In order to cover cases of men whose 
relatives could and would continue the special care and treatment needed 
by them if discharged, the War Department on December 31, 1918, by 
Circular No. 188, provided that in such cases men might be discharged, 
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but not until the commanding officer was assured that the care and 
treatment needed would be continued. It was also provided that the 
names of those guaranteeing such care and treatment should be noted 
on the discharge papers. 

By an arrangement made with the Surgeon General’s Office in the 
latter part of 1917, the National Tuberculosis Association has ever since 
then been receiving reports of all men rejected by the army surgeons or 
discharged for tuberculosis, and a request was promptly made that the 
names of such guarantors should be reported with the notice of discharge, 
in order that the cases might be looked up by the State Boards of Health, 
the State Tuberculosis Associations and the representatives of the Red 
Cross, to whom the National Tuberculosis Association had been sending 
the names of these men. This request was promptly complied with by 
the Surgeon General’s Office. Through information obtained by the 
army tuberculosis hospitals, and confirmed by representatives of the 
National Tuberculosis Association, it soon developed that in some cases 
guarantees were given under a misapprehension of the circumstances. 
Colonel Brooke, the head of the Tuberculosis Division, accordingly di- 
rected, without delay, that a letter with full information as to the facts 
in the case of each man when received at any of the army tuberculosis 
hospitals should be sent to the next of kin, with suggestions that the man 
in question ought to remain until he had received the maximum bene- 
fits of the treatment. 

This was followed by another letter on April 3 last recommending 
that in all doubtful cases investigation be made through the Home 
Service of the Red Cross before any such discharge should be granted. 
This wise and considerate course has very greatly cleared the situation, 
and the records received indicate in almost all cases that discharges made 
are in accordance with the policy of the Surgeon General’s Office. 

A tabulation by months of the reports of discharges from the army 
tuberculosis hospitals received by the National Tuberculosis Association 
from June 2, 1918, to June 1, 1919, which no doubt cover a very large 
percentage of the discharges from the army for tuberculosis, is as follows: 


Discharges from army sanatoria 


Jun 85 
July 117 
Au, 289 
Sept 306 
Oct 357 
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Of these, beginning in February, 217 have been with guarantees. 
The reports for May are no doubt incomplete at this date. It will be 
noticed that the number rose decidedly during February, March and 
April, but that was to be expected as a result of the treatment which 
has been insisted on, either in the way of arrested cases, as most of them 
seem to be, or men not likely to be benefited by further treatment. 

Advantage of this enlightened policy. For men with consumption the 
question of prompt treatment is vital, not only for their own welfare, 
but because if the cases are not arrested they are likely to live so long in 
disability, and cause such a great expense to the government for their 
compensation and treatment. 

Through its methods of insurance and medical care the German gov- 
ernment long ago insisted on prompt treatment of workmen with tuber- 
culosis. I remember seeing some years since, in a health exhibit at 
Munich, a representation of working men and women who were sent to 
sanatoria each year for treatment. The showing for the following year 
revealed some of them dead, some still in bed, and others with shovels 
or brooms indicating that they had recovered under the treatment. The 
benefits of prompt care under this system were apparent, and as to the 
soldiers thus retained in our army, we appear to have followed the same 
wise policy, but more humanely. 

The relative importance of tuberculosis as a cause of disability and 
death is shown by the fact that out of a total of 717 deaths from disease 
in eleven weeks ending May 30, 1919, in the army in the United States, 
35.6 per cent were caused by tuberculosis as against 21.9 per cent by 
pneumonia, which had up to about that time been the chief cause of 
death. 

Conditions revealed in demobilization. Another interesting result of the 
course pursued by the Surgeon General’s Office as to men with tuber- 
culosis is shown by the figures for demobilization since November 1 
last, which give the number of men discharged without any disability, 
those discharged with a disability certified to the War Risk Insurance 
Bureau, and those held for communicable diseases, including tuberculosis. 
These figures are as tabulated on the following page. 

It will be noticed that, as against the percentage of 2.34 per cent of 
men found unfit for military service because of tuberculosis in some one 
of the several examinations of those who came in from civil life in the 
draft, only 0.05 per cent of those who came up for demobilization were 
found to have active tuberculosis on leaving the army. This striking 
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Statistics of demobilization, November 11, 1918 to April 30, 1919, Surgeon General’s Office 


82 aE 
goa | 3 
November............. 81,594 77,495 3,465 634 205 55 
December: 447,684 420,915 | 23,573} 3,196 1,273} 178 
363,459 330,351. | 30577 | 2;531 924; 192 
223,386 199,563 | 21,710} 2,113 476 | 133 
240,528 222,650 | 14,464] 2,885 529} 517] 150 
280,632 252,228 | 24,773} 2,281 | 1,350] 394] 111 
1,637,283 | 1,503,202 | 118,562 | 13,640 | 1,879 | 3,789 | 819 


These figures do not include men in the Students’ Army Training Corps. 


difference should encourage us in the struggle against tuberculosis, 
because it is a demonstration of what can be done by excluding those who 
have the disease and by giving the remainder plenty of fresh air and 
nourishing food, even though there may be some hardship connected 
with the lives they lead. 

The figures as to men held for venereal diseases instead of being dis- 
charged are also interesting, because they show that whereas 5.4 per cent 
of the second million men in the draft were found to have demonstrable 
venereal diseases as they came in from civil life, less than 0.25 per cent 
were found to have them on demobilization, even though the treatment 
of some of those received from civil life had not yet been finished. 


2. DISCHARGED SOLDIERS 


Soldiers discharged before October 6, 1917, when the War Risk In- 
surance Act took effect, are entitled to pensions; but if death or total 
and permanent disability occurred on or after April 6, 1917, and up to 
February 12, 1918, the soldier was entitled, even though no insurance had 
been taken out or applied for, to automatic insurance which would be 
payable during his life in monthly installments of $25 each, or in case of 
death before receiving 240 of such monthly installments, the remainder 
were to be payable to his widow or to other members of the family. 

The epoch-making War Risk Insurance Act, which was intended to do 
away with the unfavorable effects of the pension system, provided for 
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all disabled men, discharged on or after October 6, 1917, compensation 
and treatment, besides the insurance which men were permitted to take 
at very low rates. The terms of compensation vary with the circum- 
stances of the men as stated in the act, and are now so well under- 
stood that they need not be considered in detail. For men with tuber- 
culosis the right to treatment, which has not in all cases been so well 
understood, is especially important. ‘The act says, “‘the injured person 
shall be furnished by the United States with such reasonable govern- 
mental medical, surgical, and hospital services . . . . as the Di- 
rector may determine to be useful and reasonably necessary.” As the 
military and naval hospitals were not available for civilians, the respon- 
sibility for this government hospital care seemed to be thrown primarily 
upon the Public Health Service; but because of its insufficient accom- 
modations the War Risk Insurance Bureau found it necessary to place 
tuberculous patients needing treatment in various private sanatoria 
throughout the country under a per diem arrangement, though in 
many cases it permitted them to take the treatment at home. Many 
preferred to do this, but it seems clear that treatment at home is, as a 
rule, not so good as in a well conducted sanatorium. 

Anticipating a very large number of tuberculosis patients, as well as 
many others of various kinds, legislation to provide additional facilities 
for the Public Health Service was promptly sought. After considerable 
discussion the Military Hospitals Act, Public No. 326, was passed on 
March 3, 1919, appropriating in all $9,050,000 to provide additional 
hospitals, equipment, and services for the Public Health Service. This 
promises ample facilities so far as can now be determined, and as one 
provision of it empowers the Public Health Service to take over any army 
hospitals which the War Department could release, the Public Health 
Service was able very promptly to secure seven such hospitals recently 
built in favorable locations and immediately available. The scarcity of 
doctors has hindered the Public Health Service somewhat in securing 
the necessary staff for all of these hospitals, but this difficulty is being 
met; and the War Risk Insurance Bureau is expected to give the Public 
Health Service preference in placing men with tuberculosis for treatment. 
The hospital at Camp Sevier, Greenville, South Carolina, has been des- 
ignated as the one to which all discharged tuberculous soldiers from this 
part of the country should be sent, and there were 173 such patients 
there on May 26. 
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The section in the original act which required the War Risk Insurance 
Bureau to cut off the compensation where a man refused to take the 
treatment prescribed was repealed on June 27, 1918, so that the Bureau 
does not now have this means of control. Considerable difficulty has 
been experienced in having the men go to, or remain in, the sanatoria 
assigned, but as the Bureau still has the right to refuse to pay for treat- 
ment in case of disobedience, there ought to be no difficulty in securing 
adequate control if the matter is properly handled. 

Before the passage of the Military Hospitals Act, on February 20, 1919, 
by Circular No. 98, the Surgeon General of the Army provided for the 
readmission, if ordered by the War Risk Insurance Bureau, of discharged 
soldiers to any of the army hospitals on the basis of actual cost of such 
care and treatment, amounting to about $1 per day. This provision 
has been taken advantage of to a very limited extent only, because the 
Public Health Service prefers to have the men sent to hospitals under its 
own charge. It has made every effort to facilitate this, and to encourage 
men entitled to compensation and treatment to make application for 
them, by issuing full directions as to the course to take and where to 
apply, in Circular No. 140 of the Secretary of the Treasury, dated April 
29, 1919. 

All discharged soldiers who are entitled to compensation are also en- 
titled, under the Vocational Rehabilitation Act which was passed on 
June 27, 1918, to vocational training and placement by the Federal 
Board for Vocational Education. The Federal Board has taken up this 
work earnestly, and has developed an organization with offices in charge 
of a District Vocational Officer in a principal city in each of the fourteen 
districts into which the country has been divided, in order that appli- 
cations by disabled men may be conveniently made and their wants 
promptly attended to. It has also published considerable effective liter- 
ature calculated to arouse the attention of disabled men and encourage 
them to make the most of themselves. 

The subject will be discussed in another paper at this session, but 
it may be recorded here that since November 11 last, at the request of 
the Federal Board, Dr. H. A. Pattison, Medical Field Secretary of the 
National Tuberculosis Association, has been working as Secretary of an 
Advisory Committee appointed by the National Tuberculosis Associ- 
ation to advise and assist the Federal Board in developing its plans for 
the care of discharged tuberculous soldiers. 
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On January 17 last, this Committee, at the invitation of the Federal 
Board, passed a resolution advising it to give occupational therapy and 
pre-vocational training in any sanatorium where there were 20 or more 
War Risk patients under treatment, of which there were then and have 
been since from 3 to 10. This the Federal Board has so far failed to do 
except in three places, to each of which a single instructor was finally 
sent about two months ago, giving as a reason that it has been unable 
to obtain the necessary instructors. A report from the North Carolina 
State Sanatorium speaks enthusiastically of the beneficial effects such 
training is having on the patients there, of which there are 24, with classes 
numbering 52 members, in two-thirds of which the subject taught re- 
quires no particular expense for material or equipment. At the Hen- 
dricks Sanatorium at El Paso, where there are 40 soldiers under treatment, 
28 men are taking the educational training, with an enrollment of 91, 
in classes of which none required much expense for supplies or equip- 
ment. Three instructors are now employed and the report as to the 
highly beneficial effect of the teaching on the men is emphatic. The 
Rutland Sanatorium also states that it has 27 War Risk patients, of 
whom 25 are taking the training, the other two being too ill to do so. 
The total enrollment is 68, of which 56 is in classes not requiring any 
special expense for equipment. Dr. Crane says that the good effect, 
both mental and physical, of this training, cannot be exaggerated. 

There is no apparent reason why the Federal Board should not be 
giving similar instruction at the sanatorium at Fort Stanton, where a 
careful study and recommendations approved by the officer in charge 
were made by it six months ago; at Camp Sevier, where the men have 
been asking for it; or at several other places where there are from 21 to 
92 men, making up a total of nearly 500 men who are entitled to this 
training at the hands of the Federal Board, and are not getting it. 

It is true that the records of the War Risk Bureau are sadly behind, 
that the number of awards for tuberculosis cases is not known, and that 
a complete statement of the number of discharged tuberculous soldiers 
in various sanatoria cannot be secured; but knowledge of the oppor- 
tunities in these important places is readily obtainable, as it has been for 
months, and the responsibility for the fuilure to develop a teaching force 
which would give these unfortunate men the training which the Advisory 
Committee of this Association has recommended, and which would pro- 
mote their recovery by keeping them contented, rests squarely on the 
Federal Board. The facts in regard to this are stated, not from any 
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desire to criticise, but in the hope that a knowledge of them will be 
helpful to the disabled soldiers in the other places. 

The number of tuberculous men recommended for training in various 
callings by the Federal Board up to April 17 last, the latest report ob- 
tainable, was stated to be 136, and 114 had been put in training. The 
relatively small number of these makes the failure to provide training for 
sO many men in sanatoria more difficult to understand. 


3. DRAFT REJECTS 


Men rejected by the local draft boards have no military status, and 
were returned to civil life after being found unfit for military service. 
They constitute therefore a part of the civil population of the country, 
but with this difference, that because of having been brought tempo- 
rarily into the light the fact that they have tuberculosis became known 
to the army authorities. Because of its interest in the general subject, 
and its desire to help all those suffering from this disease, the National 
Tuberculosis Association arranged in the latter part of 1918 with the 
Surgeon General’s Office to copy in duplicate the names, addresses and 
notations as to the form of the disease for each of the men rejected by 
the local draft boards, from the beginning of the second draft or before. 
One copy of these cards to the number of 61,964 has been sent to the 
State Tuberculosis Association in each state, in order that the men may 
be followed up and given through the proper agencies such information 
and assistance as their cases require. The information as to the results 
thus far obtained from this effort is not yet very complete because it 
takes some time to visit so many men so widely scattered. In some of 
the larger cities considerable difficulty has been found in locating them, 
particularly in Chicago. In Denver 108 addresses out of 710 had been 
visited only to find that most of them had moved away. In Kansas, in 
spite of very careful work, 45 per cent of men rejected by the local draft 
boards were not found, but in Massachusetts the proportion of men who 
had left the state, died, or were unknown, was less than 25 per cent, and 
11 per cent were reported by local boards of health to be non-tuber- 
culous. In Kansas personal contact was made with 85 per cent of 
the rejects who had remained in the state and 40 per cent of those re- 
jected by the army surgeons. ‘The results in these cases indicate that 
the work is well worth while, and as it is still going on throughout many 
of the other states good results ultimately are hoped for. 
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It is interesting to note that of the 69,935 men rejected for tuberculosis 
by the local draft boards the classification was: 


Suspected tuberculosis and weak lungs..................+6. 16,899 24.0 per cent 


That the second item is relatively so large might indicate a lack of 
definiteness in the conclusions, and explain why in Massachusetts 11 per 
cent of the rejects were later reported by local health boards to be non- 
tuberculous; but in general we must take the records as we find them. 

The names of men rejected by the army surgeons since the beginning 
of the second draft have been received by the National Tuberculosis 
Association along with those of men discharged from camps and hos- 
pitals, and have been sent to the State Boards of Health, the State 
Tuberculosis Associations, and the Red Cross in each state, so that every 
effort has been made to reach these cases to the extent of more than 
10,000 of those rejected by the army surgeons. 

Some effort has been made to include men so rejected by the army 
surgeons on account of tuberculosis among those entitled to compensa- 
tion, treatment and vocational training under the War Risk Insurance 
Act by claiming that every man inducted actually became a soldier from 
that time, so that the government was as much responsible for his future 
care as if the previously existing disability which the army surgeons found, 
and for which they rejected him, had been contracted in the service. 
However much one might be inclined toward a liberal interpretation of 
the law in favor of men affected by tuberculosis, any construction which 
would entitle men so rejected to treatment and care for the remainder 
of their lives from the government would apply as well to those rejected 
for other causes, such as hernia, deafness or flat feet. As there were 
more than 200,000 men rejected in this way in all the drafts, of which 
only a small fraction of probably not more than 2 per cent were in any 
way injured physically by their experience in the draft before being re- 
jected, and as an ultra-conservative estimate of the average amount 
needed to treat and care for these men would amount to not less than 
$2500 each, the possible sum required by the unnecessarily liberal in- 
terpretation of the law thus proposed would amount to about $500,000,- 
000. Anyone who suggests such a distribution in favor of men who have 
suffered nothing from the government which entitles them to it is no 
friend of justice or of good government. 
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PROPOSED CHANGE AS TO BASIS FOR VOCATIONAL TRAINING 


In the Vocational Rehabilitation Act of June 27, 1918, the right of a 
discharged soldier to vocational training was based on his right to com- 
pensation, thus making only one record of the injury and the circum- 
stances connected with it as entitling him to both compensation and vo- 
cational training. 

This seems quite proper as a simplification of the general procedure in 
caring for disabled soldiers; but, probably because the War Risk Insurance 
Bureau is so far behind in making its awards, a bill has already passed 
the Senate (S. 1213), changing and enlarging the basis for vocational 
training. This bill provides that every person enlisted, enrolled, drafted, 
inducted or appointed in the military or naval forces of the United States, 
including members of training camps, who, since April 7, 1917, has re- 
signed or been discharged or furloughed therefrom under honorable con- 
ditions, having a disability incurred, increased, or aggravated while a 
member of such forces, or later developing a disability traceable in the 
opinion of the Board to service with such forces, and who, in the opinion 
of the Federal Board, is in need of vocational rehabilitation to overcome 
the handicap of such disability, shall be furnished by the Board with 
such course of vocational rehabilitation as the Board shall prescribe and 
provide. 

It further provides that the Board shall pay for the maintenance of 
such persons while taking the training not more than $75 per month for 
a single man, with the present legal additions for men who have de- 
pendents. “This is not quite so large a payment as has already been 
recommended by the War Risk Insurance Bureau for compensation in 
cases which are entitled to it, As the opinion of the Federal Board in 
a matter of such importance must necessarily be based upon a careful 
medical examination, and on an investigation of the facts in the case 
similar to that required for the granting of compensation, this means a 
practical duplication of the examinations, investigations, and records 
needed for the same men. However much this may hasten results in 
some cases it is to be regretted that the government has not succeeded 
in making the same examination of the same wounds do for the same man 
for the benefits it offers him, instead of twice subjecting him to the trouble 
and delays necessarily incident to such a procedure, to say nothing of 
the great expense of this duplication. 
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The constant desire and purpose of the people to do ample justice to 
disabled soldiers, including those with tuberculosis, are apparent and most 
gratifying, and it is for agencies such as this Association to help in guid- 
ing its purpose towards the best results. 
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TUBERCULOSIS AMONG EUROPEAN NATIONS AT WAR 


JAMES ALEXANDER MILLER 
New York 


The impulse to renewed activity furnished by the war and the conse- 
quent readjustments of old ideas to meet the unprecedented conditions 
are perhaps nowhere more important than in the field of preventable 
disease. 

Among the preventable diseases, tuberculosis has always played a 
leading réle and from the campaign against it many of the fundamental 
principles of public health have been developed and applied widely to 
other diseases. 

Before the war, however, it may truthfully be said that in America, at 
least, further progress toward the prevention of tuberculosis had become 
increasingly difficult; and we have, therefore, watched with some con- 
cern the effect of the more brilliant results attained in other diseases 
which have tended to create a comparative diminution of the professional 
as well as public interest in the tuberculosis problem. 

Explanation of this phenomenon is not lacking. Acute disease with 
short incubation period and rapid termination lends itself to accurate 
knowledge of the varying factors in causation, prevention and treat- 
ment. Results of successful efforts against such diseases are conse- 
quently more striking and more dramatic than could ever possibly be 
the case in a chronic infection such as tuberculosis, short of anything 
but an absolutely specific method of treatment which we as yet entirely 
lack. 

In tuberculosis the more obvious and less difficult methods of pro- 
cedure have now been in operation for some years and have become 
commonplace. Recent years have developed no striking new facts and 
the cream of the interest as well as perhaps of the progress along old 
lines has been obtained, and consequently we had begun to find the anti- 
tuberculosis campaign settling down to a rather humdrum, uninspiring 
routine, enlivened only by the mutterings of criticism. This criticism is 
already, in some quarters, beginning to take shape as an insistent demand 
for a reconsideration of all the evidence, with the idea that an unpreju- 
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diced investigation of the actual results obtained might justify a complete 
reconstruction of accepted notions. 

Into this rather drab atmosphere in which those of us particularly 
interested in tuberculosis were beginning to find ourselves, the crash of 
world war has come with its upheaval of accepted habits, the loosening 
from many of our traditional moorings and the urgent call for quick 
readjustments in thought and action to save the very foundations of 
society. 

The small part, which the members of the Commission for the Pre- 
vention of Tuberculosis in France have been privileged to play in this 
momentous drama, has been along conventional lines but with its interest 
heightened because of the vivid setting in which the scene has been laid. 
The task therefore which I have set myself at this time is to summarize 
some of our experiences with tuberculosis under the unprecedented con- 
ditions of war and to attempt to analyze these facts so that perhaps some 
lessons, or at least, suggestions of value may be elicited. Thus perhaps a 
hackneyed subject may absorb new interest from the vividness of its 
surroundings; and so unromantic a subject as tuberculosis may share in 
the new spirit and new knowledge which we feel must be born into the 
world to help compensate for the fearful price which has been paid. 

The sources of information at our command lend themselves to the 
purpose in mind. Our special field of activities being laid in France, our 
knowledge of conditions in that country are of course particularly com- 
plete and are peculiarly interesting because of the fact that modern 
methods of control of preventable disease have been in the past remark- 
ably deficient for a nation which has contributed so much to the develop- 
ment of scientific medicine. This fact, however, throws valuable light 
upon the effect of such a short-sighted policy upon the incidence of 
tuberculosis; and also, now that finally a vigorous modern public health 
program is in a fair way to being established, the results should be more 
striking and the relation between cause and effect in such a program 
should be more susceptible to critical analysis than is possible in countries 
like our own, where the campaign for better hygiene has been a more 
gradual development. 

In addition to France, however, our contacts have supplied some 
valuable though less complete information of conditions existing in 
Great Britain, Belgium, Germany, Austria-Hungary, and Serbia. All 
of these, with also some consideration of the situation as it affects 
America, will be included in this present discussion. 
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The influence of the war upon tuberculosis problems falls into two 
general categories, first in the armies and secondly among the civilian 
populations. 


TUBERCULOSIS AND THE ARMIES 


The French Army. It was the cry of alarm in reference to tubercu- 
losis in the French Army which first attracted serious attention to the 
possible great importance of this disease as a factor in army problems. 
It was Professor Landouzy who first voiced this apprehension with his 
estimate of 150,000 cases of tuberculosis in the French Army. This un- 
fortunate exaggeration has been widely quoted and quite generally 
accepted as representing the danger to French military efficiency from 
this source and by inference, therefore, to the armies of other nations as 
well. 

In the light of this startling first impression the results of subsequent 
investigations are peculiarly interesting. 

In December, 1917, M. Godart made public in the French Senate the 
fact that the total number of soldiers discharged from the French Army 
from August 2, 1914, to October 31, 1917, was 89,430. Of these, 70,196, 
were discharged previous to March 1, 1916, and largely represented cases 
of preéxisting tuberculosis caught into the army by the urgently rapid 
mobilization without proper medical examination and in consequence in 
no way dependent upon the influence of army life for their development. 
Consequently from March 1, 1916, to October 31, 1917, the number of 
such cases was only 19,134, which may be taken as the truer indication of 
the amount of tuberculosis actually developing in the army during active 
service. Moreover, M. Godart stated that subsequent careful reéxam- 
ination of these discharged soldiers revealed the fact that a very large 
percentage of these cases were erroneously diagnosed and Professor Emil 
Sergent and Major Edouard Rist, who have personally examined several 
thousand of these cases, estimate that the proportion of such faulty 
diagnoses may reach the astonishing total of 40 per cent of all. 

The exact size of the French Army is not public knowledge so that ac- 
curate estimate of the meaning of these figures in percentages is not 
possible, but it certainly could not have been less than 4,000,000 men 
the first months of the war or less than 3,000,000 in the latter period 
after March 1, 1916. Upon this basis and accepting the higher figures 
furnished by M. Godart as official, without consideration of the tre- 
mendous reduction which would result from the acceptance of the esti- 


‘ 
4 
| 


340 JAMES ALEXANDER MILLER 


mates of Messrs. Sergent and Rist, we may estimate that the maximum 
amount of tuberculosis necessitating discharge from the army was 1.75 
per cent in the early months of the war when according to general knowl- 
edge large numbers of active cases of tuberculosis were mobilized, and 
0.63 per cent in the later months of the war after.such cases were prob- 
ably largely eliminated. 

When we compare these figures with the results obtained in America 
for the medical examination for our own army as published by Colonel 
George E. Bushnell, we find that an average of 0.78 per cent was rejected 
for tuberculosis. This indicates not only that the tuberculosis situation 
in the French Army was grossly exaggerated but also that the number of 
cases developing in the army during active service is not greater than 
that found in a similar group of men taken from civilian life in America. 
Further corroboration of this point of view has reached us from various 
sources and with no exceptions the physicians and surgeons of the French 
Army with whom we have discussed this subject state that in their 
experience the physical condition of the men is much better than among 
similar groups who have been mobilized into industry or than it would 
have been in their normal civil life, and numerous examples of early or 
latent tuberculosis becoming arrested after two or three years of military 
service have come to our knowledge. 


The British Army. We have sought for similar evidence from the ex- 
perience in the British Army and, through the courtesy of the war office 
and of the statistical department of the Medical Research Committee, 
we have secured some interesting data. 

The case sheets of all sick and wounded.in the British Army are filed 
with the Medical Research Committee whose statistical department is 
engaged in an analysis of them. Up to the present time only the records 
up to December 31, 1915, have been systematized in such a way that 
the desired information was available. Dr. Young of this department 
very kindly went over the records and furnished the following figures: 


- Total number of medical case sheets August, 1914, to December 31, 1915.. 400,000 


Total number of medical cases excluding wounds....................00405 269,615 
Total number cases tuberculosis exclusive of 3)575 
Total number cases pulmonary 3,020 


Total number cases other forms tuberculosis exclusive of glands.......... 


j 
} 
q 
4 
3 
4 
| 
ie 
if 555 
Ly 


TUBERCULOSIS AMONG EUROPEAN NATIONS AT WAR 341 


From the above figures it is shown that tuberculosis forms 1.3 per cent 
of the whole number excepting wounds, and pulmonary tuberculosis, 1.1 
per cent. 

From the British War Office evidence from another angle was obtained. 
The number of soldiers discharged for tuberculosis during the war not 
being available, we took the total number of hospitalized soldiers in 
Great Britain upon a given day and compared it with conditions before 
the war with the following results: 


On April 30, 1918: 


Total number hospital cases in United Kingdom....................... 263,000 

Total number cases excluding wounds..............0s.ccsccnnssedveccce 137,000 

Total number cases pulmonary tuberculosis....................eeeeeeee 1,264* 
Percentage of pulmonary tuberculosis..............0.sseeeeeeeeeeeee 0.92 


* Of these, 680 cases developed in France, 477 in the United Kingdom, 32 in Mesopo- 
tamia, 22 in Egypt, 13 in Italy, 3 in Africa and 37 from all other sources. 


From the same source we obtained the similar figures for peace times. 
It appears that the percentage of pulmonary tuberculosis in the British 
Army has been almost a constant factor for fifteen years so that the 
curve of percentage of hospitalized cases found tuberculous is practically 
a flat one at 1.1 per cent. The average total number of such hospital 
cases before the war was from 4000 to 5000. 

It also appears that the average number of cases discharged from the 
British Army over a number of years before the war was 1.31 per cent. 

From these figures, incomplete though they are and probably con- 
taining errors incident upon the extraordinary difficulty of maintaining 
accurate war time records, it would seem justifiable to conclude that the 
conditions of the present war have not tended to increase the percentage 
of tuberculosis in the British Army. . 


The Belgian Army. The Inspector General of the Service de Santé of 
the Belgian Army has very kindly supplied us with information con- 
cerning tuberculosis before and during the war. 

The average number of cases discharged for tuberculosis before the 
war was 163 a year. The average army strength during the same period 
was 46,000 men. This gives an incidence of pulmonary tuberculosis of 
0.35 per cent per year. 

Since the beginning of the war up to October 15, 1918, the total 
number of cases of pulmonary tuberculosis discovered in the army has 
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been 2099. The statistics according to each year are not available but 
this figure would give approximately 525 cases a year. 

The average number of effectives in the army during this time 1 was 
200,000 men. This gives an incidence of 0.26 per cent per annum which 
is only 75 per cent of the pre-war experience. 

It is thus shown that Belgium with an extremely low incidence of 
tuberculosis in its army before the war nevertheless has had this rate 
very distinctly lowered during the war. 


The American Army. When we turn to the short and necessarily in- 
conclusive experience of our own army, we find that tuberculosis is not 
proving in any sense a large problem. This is very probably due to the 
extraordinarily efficient methods employed in the examination of recruits 
and later of the troops in the cantonments. These examinations as 
already stated showed a percentage of 0.78 cases discharged for pul- 
monary tuberculosis, which figure must be taken rather of the incidence 
of this disease among civilians of the age group from which our army 
was recruited, rather than in any sense an index of the influence of army 
life. 

The protection against tuberculosis afforded to the fighting forces by 
the systematic elimination of active or latent cases through careful ex- 
amination is shown by the fact that only a few hundred cases of pul- 
monary tuberculosis have developed among the American troops in 
France, so that this disease was never a serious problem there. 

Table 1 shows the relative incidence of pulmonary tuberculosis in the 
various armies before and during the war and the results of examinations 
of a large portion of our own army. 


EFFECT OF ASPHYXIATING GAS AND CHEST WOUNDS 


Another interesting medical question which affects all the armies is 
the effect of gas warfare and of chest wounds upon the subsequent de- 
velopment of pulmonary tuberculosis. It appears to be definitely 
proved that, contrary to expectations based upon currently accepted 
notions, pulmonary tuberculosis does not often develop as a result of 
these severe mechanical irritations of the respiratory tract. 

From all of the sources available to us it therefore seems entirely jus- 
tifiable to conclude that tuberculosis has not been increased because of 
the influence of this war upon the armies in the field and that, if anything, 
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the effect of army life is to diminish the hazard from pulmonary 
tuberculosis. 

For any effect of the war toward the increase of tuberculosis we must 
look to the conditions among the civilian population. 


TABLE 1 


Tuberculosis in the armies 


PERCENTAGE 
ARMY PERIOD AND UNIT OF TUBER- 
CULOSIS 
lean Early months of war 4375 
Before the war. Entire army 
First 17 months of war. Entire army 1.1 
Hospital cases, Apri! 30, 1918 0.92 
Belgium Before the war. Entire army 0.35 
Regular army, 1917-1918 0.75 
Officers’ Training Camps 0.27 
{| 17 Divisions National Guard 1.09 
National Army 0.67 
Entire army, 1,406,498 men 0.78 


CIVILIAN TUBERCULOSIS 


In France. In France the tuberculosis situation among the civilian 
population is truly a serious one. The disease is not, however, widely 
distributed throughout the country, as high mortalities are found in 
the cities while the rural sections are comparatively low excepting in 
Brittany and Normandy where special conditions exist. 

It is also surprising to find that, statistically at least, the war cannot 
be proved to have materially increased the tuberculosis death rate. 
This is shown in table 2 of comparative mortalities before and during 
the war in the city of Paris, where complete records are available, and 
for thirteen representative departments of France in table 3, the data for 
which for the years 1912-1916 have been collected with some difficulty 
by our Commission. It must be remembered, however, that all mortality 
rates are based on 1911 census figures, which the large number of as yet 
unreported military deaths and the very marked redistribution of the 
population, due to the war, render of little value as a present. day basis. 
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I have already had occasion’ to describe the social conditions in France 
which appear to have their influence upon the tuberculosis problem which 
in brief may be summarized as follows: (1) a problem of tremendous 
and often shocking overcrowding in the larger cities due to the influx 
of refugees from the invaded districts, the unprecedented development 
of war industries in these centers and the total lack of new housing 
construction since the beginning of the war; (2) the excessive industrial 
pressure which has drafted especially thousands of women into unac- 
customed industry and usually under the most unfavorable hygienic 
conditions, of long hours, excessive strain and special hazards of the 
working environment itself; (3) the prolonged physical and mental 
strain incident to the war nowhere more noticeable than in France; and 


TABLE 2 


Deaths from pulmonary tuberculosis in Paris of residents and non-residents during the years 
1912, 1913, 1914, 1915, 1916 and 1917* 


DEATHS FROM PULMONARY TUBERCULOSIS 
RATE PER 100,000 
YEARS INHABITANTS, RESI- 


Residents of Paris Non-r of Total 
1912 9,525 £251 10,776 332 
1913 9,208 1,229 10,437 328 
1914 9,359 1,439 10,798 328 
1915 9,091 1,377 10,408 319 
1916 8,756 ~ 1,458 10,214 307 
1917 8,424 1,652 10,076 295 


*From the Weekly Bulletins of the Statistique Municipale de Paris. 


(4) excessive alcoholism in such cities as Paris and Marseilles and certain 
country districts as Brittany and Normandy. 

In spite of the fact of the figures, however, it may be said that the 
general impression of physicians in dispensary work in France, including 
our own, is that there actually exists a relative increase in tuberculosis 
in France especially among younger women which would seem to depend 
especially upon the continuation of untoward housing and industrial 
conditions above noted. Whether this is actually true, however, can 
only be demonstrated later after more accurate records are available. 

It is both interesting and important to note that there has been no 
real problem of undernourishment in France. Food in general has been 
sufficient and available to the working classes because the higher prices 
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have been offset by the correspondingly higher wages. During the past 
few months, however, food conditions in France have been unsatis- 
factory for the first time and we are beginning to see evidences of it in 
a more general malnutrition among dispensary patients than formerly. 
If continued this condition will undoubtedly lead to serious results. 

Our Commission is instituting a study of the food factor in the devel- 
opment of tuberculosis among the patients coming under our observa- 
tion. This has only just begun but the preliminary observations tend to 
confirm impressions that up to the present time, at least, food conditions 
have played practically no part in the war tuberculosis problem in 
France. > 


In England. The antituberculosis campaign is well organized in 
England along lines similar to those in America. It has of course been 
TABLE 4 
England and Wales 


DEATHS FROM PULMONARY TUBERCULOSIS 

YEAR 

Males Females Total 
1911 21,985 17,247 39,232 
1912 21,568 16,515 38,083 
1913 21,034 16,021 37,055 
1914 21,812 16,825 38,637 
1915 23,630 18,046 41,676 
1916 23,238 18,307 41,545 
1917 23,670 19,443 43,113 


much disturbed by the war but the system of state organization with 
special tuberculosis health officers for each county has in general held 
it well in line; so much so, as to challenge our admiration. With the 
staff of physicians and nurses markedly depleted, with the tremendously 
urgent demands of war needs, the tuberculosis work still goes on, handi- 
capped but not interrupted. The public health records are also kept 
up in excellent form, although of course war conditions and the dis- 
turbed distribution of population here, as in France, render it difficult to 
draw accurate conclusions from statistical returns. 

The report of the medical officer of the Local Government Board for 
the year 1917-1918 shows a distinct increase in pulmonary tuberculosis 
in 1915, 1916 and 1917. Other forms of tuberculosis have not increased. 

Table 4 shows the exact figures of deaths from pulmonary tubercu- 
losis in England and Wales for the years 1911-1917 inclusive, and table 
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5 shows the effect of the war more strikingly by indicating the increase 
of such deaths for each year of the war over those of the year 1913. 

The progressive increase is very evident and is distinctly more marked 
among women. The comparative numbers of deaths are probably a 
more reliable index than percentages on account of the unreliable data 
on actual population; also, the deaths among women may be assumed 
to afford a better criterion of the effect of social conditions, both because 
of the removal of the large proportion of the male population with the 
army and also because the men left at home would naturally include all 
of the physically unfit among whom the rate of tuberculosis might be 
expected to be abnormally high. 

The medical officer in his report does not hesitate to attribute this 
excessive mortality among women “to their extensive employment 
in munition and other industrial occupations under conditions of 


TABLE 5 
England and Wales 


INCREASE IN DEATHS FROM PULMONARY TUBERCULOSIS OVER THE NUMBER 
OCCURRING IN 1913 

YEAR 

Males Females Total 
1914 778 804 1,582 
1915 2,596 2,025 4,621 
1916 2,204 2,286 4,490 
1917 2,636 3,422 6,058 


exceptional stress and strain, often associated with crowded lodging 
accommodations. ” 

Further analysis of the returns shows that the striking increase is 
among women of the age group, 15-25, and that it is most evident in 
the’ industrial centers. Interesting confirmation of the effect of war 
industry upon tuberculosis is afforded by a special report to the Ministry 
of Munitions by Captain Greenwood and Dr. Tebb. After a very ex- 
haustive statistical study amplified by certain field investigations they 
conclude that in 1916 and 1917 there was a distinct increase in tuber- 
culosis in industrial centers especially among females between the ages 
of 15 and 25, while in rural districts this increase among women of this 
age is not shown but the curve of mortality is similar although somewhat 
higher than in the preceding years. They conclude that certain occu- 
pations among city dwellers show results only explicable by the assump- 
tion that such employment introduces a special factor which favors the 
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development of tuberculosis. They also conclude from their investi- 
gation that domestic overcrowding is not a sufficient explanation of the 
increase of tuberculosis, because such overcrowding is very common in 
many rural districts and because their special field investigation did not 
show (statistically at least) that this overcrowding is the prime factor. 
This is particularly interesting not so much as disproving the influence 
of overcrowding but rather as placing the greater emphasis upon the réle 
of unfavorable industrial conditions. 

In general it may be said that poverty among the working classes of 
England does not appear a striking war condition on account of high 
wages and plenty of work, and also that here as in France the food factor 
is not important. Food in England is most carefully distributed by an 
efficient rationing system but the supply is sufficient, so that malnu- 
trition has not increased even among the poorer classes. 

We therefore see that our experience in France is strikingly corrob- 
orated by that of England so that the effect of the war among civilians 
appears to be a problem of industry in the larger cities, especially among 
young women, with overcrowding an important although possibly a 
secondary factor and with no influence attributable to insufficient 
food. 


In occupied Belgium. I had the unexpected good fortune to visit the 
authorities of the Belgian Government at Havre just as Mr. Hulot, the 
Inspecteur de Service de Santé, had completed a very full and remark- 
able report to the Minister of the Interior upon the health conditions in 
occupied Belgium. ‘This report is based upon detailed personal descrip- 
tions of actual conditions in various parts of Belgium under German 
domination collected through the Ligue Nationale with headquarters in 
Brussels. The writers are for the most part physicians who support 
their vivid reports of the heartbreaking conditions with technical details 
which command acceptance. I wish that it were possible to reproduce 
the agonizing cry of distress as well as the testimony of heroic struggle 
against overwhelming odds which ring throughout the pages of this 
intensely human document. But we must limit ourselves to those 
portions which deal with the tuberculosis problem and its corollary the 
problem of food. 

From all the numerous sources the testimony is unanimous in stressing 
infant mortality and tuberculosis as the urgent problems. 
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These conditions are well demonstrated in chart 1 reproduced from Dr. 
Hulot’s report, which shows the comparative mortality for the years 
1913-1917 for the cities of Antwerp and Liege. The same startling 
increase, especially for 1917, is evident in both, the increase of 1917 over 
1913 being 94 per cent in Antwerp and 102 per cent in Liege. 

The story of food conditions is the same from all parts of Belgium. As 
an example I will quote from the report of M. le Dr. Van Cauegham of 


Antwerp 
150 Mortality, All Forms of Tuberculosis 
100 
an 
vv A 
4 a 
4 4 Vil 
1913 1914 1915 1916 1917 
Liege 
Mortality, All Forms of Tuberculosis 
50 
7 
A 
1913 1914 1915 1916 1917 
Cuart 1 


Bruges which may be taken as indicative of the situation in general. 
He addressed to the Spanish Minister the following report in May, 
1918: 


At the present time, the individual per diem ration of our population is 
composed of 300 grams of bread, 11 grams of meat, 15 grams of lard, 30 grams 
of rice, 18 grams of corn flour, 18 grams of beans and 8 grams of sugar. 
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The other articles of food that formerly gave our population the energy . 
necessary to meet its physiological needs are no longer accessible. As con- 
cerns meat, it can claim it has the right to 75 grams per week and per per- 
son, 75 grams which it is not yet given regularly. Sausages and preserves 
practically do not count; fish arrives in very little quantities and at prices 
altogether beyond the reach of the working classes. (0 fr. 75 to 1 fr. 25 
apiece for herring). Mussels arrive but once in a while and craw-fish practi- 
cally never. As for articles of food rich in fats, milk can no longer be ob- 
tained, and only in trifling quantities (very small) for the sick. The quan- 
tity (amount) of butter left to the population is so reduced that it no longer 
counts as a food. It is the same with the home-made lard. Cheese. has 
practically disappeared. 

Since the 15th of April, 1917, there has been no distribution of potatoes. 
Beer, very scarce, is not capable of increasing perceptibly the nutrition value 
of our food ration. There remains therefore practically as regards the regular 
feeding of the large part of the population only the ration indicated above. 

According to all evidence that science places at our disposal the food 
ration that is accorded to us for the households, counting only adults and 
young people, is altogether insufficient both from the point of view of quantity 
and of quality. 


Mr. Hulot informs me that the average adult daily ration for all of occu- 
pied Belgium has averaged between 1800 and 2000 calories for the entire 
year 1918. It requires no imagination. or scientific knowledge to cor- 
relate the increase of tuberculosis with the insufficiency of food, affording 
a striking contrast with the conditions noted in France and England. 

Belgium has already organized a splendid program for meeting its 
after-war tuberculosis problem and I am informed that the Ligue Nati- 
onale, struggling under the intolerable burden of supplying relief of all 
sorts during the German occupation, has in addition raised a fund of 
6,000,000 francs for tuberculosis with which this program is to be launched. 

Truly the little that our country has done or can do to help this heroic 
people fades into insignificance when we realize what they are doing to 
help themselves. 


In Germany. Accurate information from Germany is of course scanty 
but the official publications of the German Imperial Health Office have 
been issued weekly and show the population, births and mortality from 
various groups of diseases in cities of 15,000 or more inhabitants. This 
constitutes a total population of about 27,000,000 or a little less than 
one-third of the total population of Germany. 
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The total deaths from tuberculosis in 1913 was 40,625; in 1916, 48,446; 
in 1917, 67,208. The percentage of tuberculosis deaths to total 
deaths was 11.2, 10.4 and 12.7 respectively for these three years; but 
’ excluding deaths from wounds which are included in the German figures 
and not in those of the other countries cited we find that this ratio for 
1916 would be 13.3. Similar data for 1917 are not available. 

If we take only cities of population of 200,000 or over, comprising 
11,000,000 in all, we have the general situation shown in table 6. This 
is only for the eleven months available for 1917 and consequently the © 
corresponding months of 1913 and 1916 are used for comparison. This 
table shows a rise in tuberculosis death rate from 1.51 per 1000 in 1913 
to 2.31 in 1917, the general death rate having risen from 12.2 to 17.9. 
It is a striking fact that the big increase in both did not occur until 


TABLE 6 
Germany 
In all cities over 200,000 population 


TUBER- 
CULOSIS 
DEATHS 


RESPIRA- 
TORY 
DEATHS 


DEATHS 
UNDER 1 
YEAR 


TOTAL 
DEATHS 


TOTAL 


POPULATION BIRTHS 


INFANT MORTAL- 
DEATH RATE 


= 
< 
= 
= 
= 


DEATH RATE 
TUBERCULOSIS 


23,533 
18,803 
16,603 


1917 (11 months)| 11,344,917} 123,489 |10.9| 202,694 |17.9] 18,887 26,305 
1916 (11 months)| 11,621,462} 142,853 12.3) 173,539 |14.9) 18,462 18,969 
1913 (11 months)} 11,014,857] 229,938 |20.9| 134,515 |12.2| 31,991 16,520 
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1917, the year 1916 showing only a moderate increase in both general 
and tuberculosis death rates. Other points of interest in this table are 
the tremendous fall in the birth rate, 1917 being about half of that of 
1913, or 10.9 against 20.9; and also that the increase in the infant mor- 
tality rate is not very marked in 1917, andin 1916itis below 1913. This 
is a circumstance difficult to understand. 

Conditions in the city of Berlin are distinctly worse as shown in table 
7. The statistics show a tuberculosis death rate of 3.1 in 1917 as com- 
pared with 1.7 in 1913; a general mortality rate of 23 against 12.3; a 
birth rate of only 9.9 against 17.9; and a marked increase in infant 
mortality fron 138 to 160. 

It must be remembered that all these figures must be accepted with 
reserve as even though they are official we know nothing of the actual 
conditions under which they were compiled. 
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TABLE 7 
Berlin 
4 
ge 
| peatus |S | tuser- S| resprra- 
3 BA 
a 
1917 (11 months)} 1,728,198 | 17,153 | 9.9} 39,823 |23.0 160} 5,329 |3.1 
1916 (11 months)} 1,800,742 | 20,802 |11.6) 32,845 127} 3,658 |2.0 
1913 (11 months)| 2,079,789 | 37,190 |17.9| 25,579 |12.3 138) 3,518 |1.7 


In Austria-Hungary. The only available data upon the conditions 
in Austria-Hungary that I have been able to find are given by Sir Ber- 
nard Mallet,? the Registrar General of England, who furnished the infor- 
mation shown in table 8 for the cities of Vienna, Prague, Trieste and 
Budapest. In the period shown, which is only from thirty to thirty- 
five weeks, the deaths for tuberculosis increased from 7,311 in 1913 to 
11,755 in 1917 or over 60 per cent, while the increases in the percentage 
of tuberculosis to all deaths varied from 25 to 45 per cent. These 
figures indicate conditions far worse in Austria-Hungary than in Ger- 
many. Sir Bernard Mallet assumes the probability that bad food con- 
ditions are primarily responsible for this situation. 


TABLE 8 


Deaths from tuberculosis 


SEPTEMBER QUARTER DECEMBER QUARTER 
CITY 
1913 1917 1913 1917 
722 1,389 687 1,138 
Percentage of all deaths 


2 The Effects of the War as Shown by Vital Statistics. Journal of State Medicine, 
August, 1918. 
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In Serbia. We know quite as little of conditions in Serbia as we do 
of the Central Empires. Some indications, however, are available, 
mainly obtained through the Serbian Health Commission in France. 
Dr. Petrowich of this Commission in an article upon “Pulmonary 
Tuberculosis among the Serbian Refugees in France” estimates upon 
the basis of 15,000 persons examined that at the present time 15 per 
cent of his countrymen suffer from the disease. The American Red. 
Cross has established a special Serbian Bureau in Paris under the direc- 
tion of Dr. Howard Woolston, and the investigations of this bureau 
show that there are 15,000 refugees in France and among them are 
2000 tuberculous or about 13 per cent. Certainly every indication 
points to an enormous incidence of tuberculosis in Serbia as the result 
of privation and insufficient food. 

When we attempt to visualize the situation which must exist among 
many other nations whose tragedies are as yet inarticulate, when we 
try to think of Russia, of Poland, of Armenia, of Roumania, to say noth- 
ing of the enemy nations themselves, we get some dim perception of the 
unheard of burdens of suffering and disease which the war has brought 
to hundreds of thousands of the civilian population. Tuberculosis will 
surely be one of the most frequent consequences of such experiences, and 
all of the available resources of the rest of the world will hardly be ade- 
quate to mitigate its ravages in these stricken countries. 


SOME LESSONS LEARNED FROM WAR EXPERIENCES 


Turning from this necessarily cursory review of the tuberculosis sit- 
uation in Europe occasioned by the war, let us consider some of the lessons 
which may be learned from it in the problems which now confront us 
not only in Europe but here at home. 

1. The experience of the armies indicates that we may need to read- 
just our ideas of the hazards of hard physical exertion and exposure as 
regards the breakdown of resistance to tuberculosis provided these con- 
ditions are combined with open air life. In the latent or arrested cases 
the contrasts between the effects of army life and that of city industrial 
life seem to be too well substantiated to be gainsaid. It speaks in favor 
of the advocates of physical work in the open air for cases of inactive 
tuberculosis and indicates that the risk of overwork in such cases may be 
less than we have become accustomed to believe. 


‘ 
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2. The infrequent development of pulmonary tuberculosis as the 
result of exposure to poisonous and irritating gases and of chest wounds 
raises the question as to whether we have not in the past over-empha- 
sized the dangers of mechanical irritation and trauma as exciting causes 
of active tuberculosis. 

3. The very remarkable success in the American army of the system 
of rapid but systematic chest examinations in eliminating to such a 
large extent those individuals liable to develop active tuberculosis 
leads the way to the adoption of similar methods to large groups in the 
community, especially important perhaps among industrial workers. 

The standards adopted by our army have eliminated many of the 
ultra-refinements in physical diagnosis and yet have been most satis- 
factory. This raises the question of the practical value of such intensive 
methods and whether their application has not worked considerable 
injustice in the past by attaching too great importance to slight varia- 
tions from the normal. My own conviction is that we should never 
where practicable neglect any known method, but that in making a 
diagnosis of tuberculosis we should keep more clearly in mind that many 
such cases have not active disease and do not require the strict sana- 
torium regimen, but rather a modification of their modes of living which 
we might designate as precautionary and preventive and which does not 
involve the disruption of ordinary life necessary for active cases. Such 
a plan involves much individual thought, supervision and attention, and 
considerable skill, and perhaps we have been too prone to place all cases 
into one category, thus working injustice not only to the individual but 
to the community. 

4, The experience among the civilian population of Europe which we 
have studied throws them into two main groups,—France and England 
on the one hand, and Belgium, Germany and Austria-Hungary on the 
other. In the former tuberculosis has only slightly increased since the 
war and this mainly among young women in industry. In the latter 
all classes of the community have suffered and to a rapidly increasing 
extent as the war went on. 

The principal difference appears to be that of food. 

Speaking generally, there has been no food problem in either France 
or England to the point of insufficient nourishment. That such has been 
the case is one of the wonderful achievements of the war to which the 
people of our own country have contributed in no small measure. 
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In the other groups of countries we have every reason to believe 
that the conditions described in Belgium are representative and that 
there has existed long continued undernourishment among the masses 
of the people; and that the increasing mortality from tuberculosis is 
largely dependent upon this factor there can be little or no doubt. The 
mortality curves in Belgium indicate that such conditions can be with- 
stood for some time, even a year or two, without marked effect but that 
after that time the effect is cumulative and the results become rapidly 
disastrous as the resistance of large numbers is broken down. The net 
results of such long continued inanition is not death from starvation but 
rather the widespread development of terminal infections of which tuber- 
culosis is perhaps the most prevalent. If this is true for the countries 
mentioned the incomplete information available would indicate that it 
is even far more so for Russia, for Poland, for Turkey, and the Balkan 
States. It is not improbable that the world faces to-day the tragedy of 
widespread famine in these countries with a toll of human life which may 
dwarf even the terrible losses of the war itself. In this toll, tuberculosis 
will surely play a leading part. 

But apart from this evident and urgent problem may we not learn a 
lesson too in this connection for our own country, only lightly touched 
by the war? Is it not probable that much of our tuberculosis develops 
because of long continued insufficient or improper nourishment among 
many of our people and is not this perhaps the most potent factor in 
rendering the disease one particularly of the poorer classes? We have 
long known that this is true, but have we in our programs of prevention 
stressed this as we should and have we taken any adequate constructive 
measures to meet this phase of the problem? Is it too much to hope 
that a nation capable of the wonderful exhibition of voluntary food 
conservation and restriction, with which we have thrilled the world in 
the past two years, may be able to work out some plan of more equal 
distribution of food, so that the pre-war waste of our well-to-do classes 
might in the future be eliminated to help conserve the health of those 
less favored, as it has that of England and France during the war? 

5. But then there are other lessons in economics to be considered. We 
have seen the interesting similarity of experience in France and England 
and we have analyzed this to mean largely industrial conditions especially 
among young women. I would not minimize the housing problem but 
to this we are already alive and much has been done to remedy condi- 
tions. This will and should be continued and extended. But we have 
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only barely begun any systematic attempt to attain better industrial 
hygiene. The experiences we have recounted would indicate that this 
phase of preventive medicine must loom very large in our future pro- 
gram and that systematic supervision of working conditions must become, 
far more than in the past, a part of our community responsibility. The 
leaders of the working classes, especially the trades unions, appreciate 
this more keenly than do the rest of us, who have thought more in terms 
of home supervision and sanitation. These must go hand in hand and 
side by side as they have not as yet. The future is big with possibilities 
in this direction. / 

6. The last suggestion which I would like to present from our 
war experience is that of reéducation and vocational training for the 
tuberculous. 

The war has wrought an extensive development of systems of re- 
education for maimed and wounded soldiers which have aroused wide- 
spread interest in all countries and have already obtained striking results. 
The same plan is being applied to the tuberculous soldier. 

In England, especially, the idea of industrial colonies has developed 
very rapidly and in France two or three such colonies are also in 
operation. 

I have had the opportunity to study some of these colonies in both 
countries and am much impressed with the possibilities which they offer 
not only for the soldier but for the tuberculous civilian as well. 

It is common knowledge that the after-care of the discharged sana- 
torium case is as yet the big unsolved problem in the management of 
tuberculosis. Our follow-up systems are inadequate; our experiments 
with farm colonies have failed. Our arrested cases of tuberculosis 
continue to return to unfavorable environment and relapse in depressing 
numbers. 

The chief factor in this situation is economic, the necessity of earning 
a living, which presses so heavily upon these cases in the majority of 
instances; and the easiest way for them is to return to their old jobs and 
take a chance on the relapse which all too frequently follows. 

The tuberculous soldier is in a different position, which both England 
and France have been quick to realize. He may, if the government 
desires, be retained in the army under orders to continue treatment as 
long as may be necessary or he may by a wise use of pension benefits be 
relieved of the urgent necessity of quickly returning to civilian work in 
order to support himself and his dependents. 


TUBERCULOSIS AMONG EUROPEAN NATIONS AT WAR 357 


The great development of reéducation for the mutilated soldiers has 
paved the way for similar schemes for the tuberculous. They appealed 
to the imagination and to the sense of justice of private individuals and 
governmental authorities alike. They are and will be amply supported 
with necessary funds, fully justified by the success they have already 
attained. 

It remains only for well directed initiative to direct the same interest 
and support to the tuberculous soldier. 

Already in this country a beginning has been made through the Sur- 
geon General’s Office and the Federal Board of Vocational Education, 
codperating with the National Tuberculosis Association. Such a move- 
ment should enlist the support of all interested in antituberculosis 
work for, if the experiments with the soldiers succeed, the adaptation 
of the same methods to civilians will be an easy step and the record of 
success will be the solution of one of our most vexatious problems. 

Enthusiasm in this direction should, however, be tempered with 
cautious judgment, for the English experience has already shown that 
the task is not simple and that adequate methods have as yet not 
been evolved. The tuberculosis industrial colony is still in the experi- 
mental stage but gives evidence of most promising possibilities. It is 
hoped that the idea may be worked out slowly and carefully in this 
country in order that full use may be made of the extraordinarily favor- 
able combination of circumstances afforded by the experiences of the 
war. ‘The responsibilities of the situation are great, for failure now might 
deal a death blow to all future reéducational schemes to restore the 
tuberculosis patient to economic independence. 


CONCLUSION 


Our consideration of tuberculosis and the war has led us far, but even 
so it has only touched some of the salient features of the situation. This 
discussion aims only to be suggestive and not exhaustive. It could not be 
otherwise from the very nature and vastness of the problem. We will 
continue to learn important lessons of public health from the war long 
after the final treaties of peace are signed. We face to-day, however, in 
all fields of human thought and endeavor a period of reconstruction 
solemn in its responsibilities as it is pregnant with possibilities. 

Among other vital interests the health, the very existence even, of 
millions of people all over the world is at stake. It devolves upon all 
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those who have had previous experience or interest in health problems to 
assume their full share of the responsibility and of the burden. Probably 
never before in the history of the world has the need of. wise leadership 
and sane judgment been more urgent. 

The best that we can hope for America as its share in this crisis is that 
the same energy, the same perseverance, the same courage, and the same 
spirit of self-sacrificing idealism that have inspired our country at war and 
our wonderful soldiers in France, may continue to dominate us in these - 
less stirring tasks of the rehabilitation of the world. Of these, none is 
more important, more vital, than the preservation of the health and the 
lives of the people. Ever mindful of the fearful price which has been paid 
to gain the peace in which we all rejoice, may we bend all our energies 
with renewed consecration to meet the solemn responsibilities which it 
imposes upon us. 


OBSERVATIONS ON EPIDEMIC INFLUENZA AMONG 
TUBERCULOUS PATIENTS AT LOOMIS 
SANATORIUM 


J. BURNS AMBERSON, Jr., ann ANDREW PETERS, Jr. 


From the Loomis Sanatorium, Loomis, New York 


During the recent pandemic of influenza, institutions for the treat- 
ment of the sick, including sanatoria for the tuberculous, have not escaped 
its visitation. It may be of service to record its manifestations as 
observed at Loomis Sanatorium. 

During the autumn months of 1918 the pandemic reached the village 
of Liberty, on the railroad, 3 miles distant from Loomis, and during its 
prevalence the patients of the Sanatorium were restricted from visiting 
Liberty and adjoining villages; employes were also urged to avoid doing 
so unnecessarily; visitors were discouraged; and patients and employes 
were directed to report at once any symptoms of a “‘cold.” However, 
during the latter part of October a number of cases of the disease de- 
veloped among the employes at the Annex farm and dairy, the total 
number reaching eleven. All recovered, two of them complicated by 
bronchopneumonia. The nurse at the Annex also contracted the dis- 
ease, which was also complicated by the development of bronchopneu- 
monia. Her convalescence was protracted, and some weeks later she 
had definite evidence of a reactivation of a pulmonary tuberculosis in 
the form of a hemoptysis. No cases of influenza appeared at this time 
among the patients, nor among the employes at the Main Sanatorium. 

Following this there was a lull until the latter part of November, 
when three of the physicians on the medical staff of the Sanatorium and 
one nurse came down with the disease, and there were three suspected, 
probably mild, cases among the employes. In the first four of these the 
source of contact was obviously from the first case, a member of the staff 
who had just returned from New York City. Isolation was promptly 
carried out, and again no case appeared among the patients and there 
was no further spread among the staff and employes. Of the four def- 
inite and three probable cases, one, a member of the medical staff, died, 
succumbing to acute inflammatory pulmonary edema. The rest re- 
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covered, the only noteworthy complication being an acute otitis media 
with perforation of the tympanic membrane. 

About a month later, however, in the latter part of December, there 
was an outbreak of influenza among some of the patients. The first 
case to develop was in a patient who had just returned from a leave of 
absence spent in New York City. Symptoms did not appear until 
about three days after his return, and, before they were sufficient to 
attract attention, there had been a considerable number of contacts, 
especially among those in the same cottage, and a number of cases de- 
veloped in rapid succession. This group, all told, included fourteen def- 
inite and one doubtful case. Among these fifteen, three were nurses, one 
a laboratory assistant, and eleven were patients. One of the nurses and 
the laboratory assistant had formerly been patients. We have grouped 
them all together as shown in table 1. The one doubtful case, Mrs. C., 
we have omitted from our records as she had already left the Sanatorium 
when her symptoms developed, and therefore we have no complete 
clinical record with regard to her. Miss H. was the ground’s nurse, 
whose duty it is to visit the patients sick in the cottages, and Miss S. 
was the nurse put in charge of the isolation cottages for men patients ill 
with influenza. 


CLINICAL FEATURES 


The general condition of the fourteen individuals prior to the onset of 
the influenza was as follows: good, 5; fairly good, 4; fair, 4 (2 of these 
slightly below par, 1 asthmatic); poor, 1. 

Duration of fever. The average for the uncomplicated cases was five 
to six days. The average day of maximum temperature was the third 
day. Incidentally it might be said that there was usually a short period 
of prodromal symptoms (twelve to twenty-four hours) before there was 
marked rise in temperature. 

In seven of the fourteen cases (50 per cent) there was noted during the 
course of the disease a definite increase in the moist sounds (moist rales) 
heard in the chest over the signs that had previously existed, and this 
increase in moisture was particularly marked over and about the areas 
where there were manifest signs of pulmonary tuberculosis. Four of these 
seven patients had far advanced pulmonary lesions; two of them had had 
fairly recently marked symptoms of activity (hemoptyses, fever) while 
the other two had had no marked evidences of such activity, one being 
the laboratory assistant mentioned and three of the four had persistently 
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bacillary sputum. Of the other three, one a nurse, had an old lesion of 
the right upper lobe whose signs were more or less obscured by a com- 
plicating asthma, and had not shown tubercle bacilli in the sputum. 
One was a moderately advanced case with a rather moist lesion of the 
left lower lobe and an old cavity in the left upper lobe shown by the 
X-ray. The other patient had what was thought to be a compara- 
tively early lesion, evidently active. Unfortunately the initial radio- 
graphic plates had not yet been taken when she contracted influenza, 
but those taken afterwards showed a parenchymatous lesion of the left 
lung, with apparently beginning cavitation. She did not show tubercle 
bacilli in the sputum. 

Of these seven patients who developed increased moist sounds about 
their lesions during their illness, one succumbed after six days with acute 
inflammatory pulmonary edema. This was the laboratory assistant men- 
tioned above. Twoof them, one the nurse with the asthmatic condition, 
were thought to have a complicating bronchopneumonia, though there 
were no outspoken signs of consolidation. They ran persistent fever, which 
subsequently assumed a remittent type, and developed other symptoms 
which suggested an exacerbation of their tuberculosis! (sweats, bloody 


1 At this date (about three months or more later) we are able to add the following infor- 
mation concerning some of the cases whose pulmonary manifestations created a puzzling 
problem for differential diagnosis: : 

There is no doubt that W. underwent an exacerbation of his pulmonary tuberculosis 
as judged by his subsequent clinical course. He has continued febrile until quite recently, 
when his general condition has seemed to be improving. 

A. after a period of three to four weeks became afebrile and his general condition im- 
proved rapidly while his increased cough and expectoration also began to subside rapidly. 
Within two months the increased moist sounds in the chest had subsided. In March, 1919, 
tubercle bacilli in the sputum, formerly readily demonstrable, were demonstrable only 
by the concentration method. The following month tubercle bacilli were absent from the 
sputum. 

G. after a period of three weeks became afebrile and there was gradual improvement 
in general condition and pulmonary symptoms. Within two months the physical signs in 
the chest and the amount of sputum were approximately as before his attack of influenza. 

Miss S. ran fever for about three weeks, and was greatly prostrated for two or three months, 
also having occasional rises of temperature on slight exertion, particularly during the latter 
part of the day, and having persistent expectoration and slight cough, which had previously 
been absent. Tubercle bacilli were not demonstrable in the sputum. Early in March, 
1919, occasional moderately coarse moist rales were still heard on quiet breathing over the 
upper half of the right lung, and sonorous rhonchi were heard throughout the chest. A 
month later there had been considerable symptomatic improvement. At this time a mod- 
erate number of small or subcrepitant rales were heard over the upper half of the right 
lung after coughing only; rhonchi were not in evidence. 

Miss F. left the sanatorium against advice, in poor general condition and her subsequent 
course could not be followed. 
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sputum). The subsequent course of three others of this group also 
pointed toward an exacerbation of their tuberculosis! (persistent remittent 
fever, bloody sputum, persistent aggravated cough and expectoration). 
In the case of two of these the temperature had shown a secondary rise 
. after a brief normal period. It is of course possible that these three 
also had bronchopneumonia. We are aware of the frequency with which 
bronchopneumonia occurs in influenza, though not clinically diagnosed, 
as pointed out by Christian (1). It is, of course, also possible to ascribe 
all the symptoms and signs we have noted to the acute infection alone, 
apart from the coincidentally existing tuberculous condition. Hemop- 
tysis has been reported by a number of observers as of frequent occur- 
rence in influenzal pneumonia (2) (3) and the dominance of pulmonary 
symptoms and hemoptyic manifestations in the epidemic has been 
emphasized, as also the protean character of the physical signs in the 
chest. However, there are a number of reasons for thinking that the 
tuberculous lesion did not remain unaffected, particularly the tendency 
to localization of the increased moist sounds about the same area. In 
several cases the increased moist sounds seemed very persistent. In the 
case of G. the secondary rise of temperature was not abrupt or associated 
with any acute symptoms, but was of slight degree only (100° to 101°F. 
rectal) and occurred at noon or afterwards each day. In Miss F.’s case 
the elevation was of greater degree, but also occurred persistently dur- 
ing the latter part of the day, accompanied by malaise. W. is still 
febrile (a month after onset) and has since had hemoptyses. As for 
tubercle bacilli in the sputum, in four of the seven of the group men- 
tioned, they were already present before the occurrence of the influenza; 
in two others they were not found at any time; and in one, the fatal 
case, search for them was not made during his illness. Thus, we have 
not been able to observe in any of these patients the appearance of 
tubercle bacilli in the sputum where absent previously, but our oppor- 
tunities to do so have been very small. We note that Goldberg (4) in 
describing influenza among thirty-five patients with pulmonary tuber- 
culosis at the Chicago Municipal Tuberculosis Sanatorium, records that 
the sputum became positive in four cases. Our observations would not 
lead us to attribute the low incidence of influenza among sanatorium 
patients with pulmonary tuberculosis as compared with certain other 
groups of individuals to any greater immunity on their part, but rather 
to their lessened opportunities for contact with the disease. The variable 
degree of incidence reported by Hawes (5) at the different Massachusetts 
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State Sanatoria also supports this view. That the incidence among the 
glandular patients should have been higher than among the pulmonary 
patients at the Chicago institution may possibly be explainable in a — 
similar way. 


TREATMENT 


We will not attempt to discuss at length the treatment of influenza. 
This has been well done by Fantus (6). Our patients, as soon as the 
diagnosis was made, were confined in bed in one of two cottages set 
apart and strictly isolated from the onset of the epidemic, each of the 
cottages being in charge of a nurse. During the height of the epidemic 
we also had to use a third cottage, which we subsequently turned into 
a cottage for convalescent patients. Suspects were isolated in their 
rooms until it could be determined whether they had the disease. We 
were especially careful with regard to rest in bed until convalescence was 
thoroughly established, and in no case was it necessary for a patient to 
return to bed after being allowed up. Cough was an annoying symptom 
in many, being usually comparatively unproductive at the outset. For 
this symptom we used ammonium chloride and sodium iodide in the 
dosage recommended by Fantus, combined with small doses of codeine, 
with the syrup of citric acid as a vehicle, and usually fairly liberal 
amounts of fluids. Later, the expectoration usually became increased, 
and some degree of cough and increased expectoration often per- 
sisted, even for some time after the temperature had remained normal. 
This was particularly the case among those whose pulmonary lesions 
were greatest and among those who had shown an increase of moist 
sounds in the chest. Lest it be thought that the increase in moist 
sounds may have been due to the administration of iodine, we may say 
that no such relation was observed, for in several of these little or none 
of the cough mixture was used, and in the only one in which a consid- 
erable amount was given, the increased moist sounds preceded its use, 
which was resorted to for the relief of the incessant cough with great 
difficulty in raising the sputum. This was the asthmatic case. In one 
or two patients, we used repeated doses of atropine. 

Special mention might be made of one measure which we were induced 
to try in the case of three of our patients, namely, the intravenous ad- 
ministration of quinine in infusion of normal saline solution. Intra- 
muscular injection of large doses of quinine and urea hydrochlorid have 
been used in pneumonia by Solis-Cohen (7) and others, and recently 
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W. F. and E. C. Burrows (8) reported encouraging results in a few 
serious cases of influenza in which quinine dihydrochlorid was given 
intravenously. 

The first case in which we employed the quinine, W., had been ill 
seven days, the fever had been increasing, as well as the signs in the chest, 
and we feared the onset of acute inflammatory pulmonary edema. Ten 
grains of quinine bisulphate were introduced intravenously in 350 cc. 
normal saline solution, and this was followed by a drop in temperature 
as indicated. The following day fifteen grains were given in 500 cc. of 
the saline solution. This was followed by a chill and rise in tempera- 
ture, later succeeded by a marked fall. After this, fever continued, but 
at a somewhat lower level, and the disease later assumed the course of a 
tuberculous process. The general clinical appearance and subjective 
symptoms of the patient seemed to have somewhat improved following 
the infusions. 

The second patient, A., was given a single dose of fifteen grains of 
quinine bisulphate in 500 cc. normal saline solution on the tenth day fol- 
lowing the onset of symptoms. He had run persistent fever up to 103°F. 
and the signs in his chest had increased. The infusion was followed by a 
chill and a rise in temperature, succeeded by a fall. He continued to 
have elevation of temperature, though of somewhat lesser degree and 
did not become afebrile till two weeks later. We considered this prob- 
ably due to his tuberculosis. We thought that he seemed better fol- 
lowing the infusion. 

Miss S. received in all five doses of quinine in saline infusions (two of 
the bisulphate, three of the bimuriate). She had a complicating asthma 
with numerous sibilant and sonorous rales. She also developed moist 
bubbling rales, rapid respiration, dyspnea and cyanosis, and several 
times we feared an impending fatal edema. The fever persisted sev- 
eral weeks, later becoming remittent in character and accompanied by 
sweats. Two of the quinine infusions were accompanied by marked 
symptoms of cinchonism lasting several hours. While there seemed 
to be some temporary symptomatic improvement following the infu- 
sion, we cannot say that it persisted. Atropine was also pushed for 
several days. At present the patient is afebrile and convalescent. 

In two patients whose clinical condition was bad, we administered 
epinephrin intravenously: in one case seven minims of the 1-1000 solution 
directly; in the other ten minims in a saline infusion. In both instances 
we were of the opinion that its effect was decidedly unfavorable. Dys- 
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pnea became increased, and the injections were followed by the gushing 
up of large mouthfuls of sputum mixed with blood. It seemed as though 
an acute pulmonary congestion had resulted. 


BACTERIOLOGICAL STUDIES AND REMARKS 


Of the cases mentioned it was possible to make bacteriological studies 
on the sputa of eight of the first series and four of the second. In each 
instance the sputum was washed through sterile physiological saline 
solution, then streaked on blood agar plates and incubated at 37°C. for 
twenty-four hours. 

The results are in general in accord with those reported by other in- 
vestigators. Except in one instance where the growth seemed to answer 
the description of the bacillus influenzae, the organisms recovered ap- 
parently did not represent the real etiological agent in the epidemic, 
but were merely secondary invaders. In almost every instance the 
cultures obtained divulged the presence of two or more different types of 
organisms but in each case the organism described as predominating did 
predominate by a wide margin: The minority colonies usually proved 
to be the almost ubiquitous staphylococci and were therefore deemed 
unimportant. 

In the first series of eight cultures the predominating organism in six 
was a pneumococcus tending to grow in long chains. In one case the 
micrococcus catarrhalis grew most luxuriantly and in another a small 
bacillus was recovered presenting the characteristics of bacillus influenzae. 
This organism did not grow on subsequent transplants. 

In the second appearance of the disease at the Sanatorium, cultures 
were grown from the sputa of four of the most profoundly ill patients, 
B., W., A., and Miss S. In each, the predominating organism was a 
pneumococcus of the group IV type. The classification was effected 
according to the usual agglutination technic. 

In the case of Miss S. the blood culture was negative. These obser- 
vations, therefore, disclosed the probable presence of the bacillus in- 
fluenzae in the sputum of one case. In another the micrococcus catar- 
rhalis appeared. In the remaining ten sputa the pneumococcus 
predominated. In six probably and in four certainly it was of the 
group IV type. 
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CONCLUSIONS 


While we realize that the above observations are too limited to draw 
sweeping conclusions, the following suggest themselves to us as justified: 

1. Epidemic influenza is likely to attack tuberculous sanatorium 
patients as severely as other individuals, given the necessary conditions 
of contact and exposure. 

2. Its results are likely to be particularly grave in those with massive 
pulmonary lesions and little pulmonary reserve. 

3. It seems likely that a not inconsiderable proportion of individuals 
with pulmonary tuberculosis suffer exacerbations or relapses as a result 
of this intercurrent infection. In further support of this view we may 
add that in taking the histories of patients recently entering the sana- 
torium we have met with a fair number of cases in whom the development 
or exacerbation of manifest tuberculosis followed an attack of influenza. 
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INFLUENZA AS A FACTOR IN THE REACTIVATION OF 
QUIESCENT AND HEALED PULMONARY 
TUBERCULOSIS 


ROBERT S. BERGHOFF 
Captain, U. S. A., Camp Grant, Illinois 


- The recent epidemic of influenza in army cantonments has led to 
much theorizing and to the compounding of interesting data. The dis- 
ease has been copiously discussed and written up, and its etiology and 
pathology and treatment have occupied a prominent place in recent 
medical literature. Little or no attention has been called to its im- 
portance as a predisposing factor towards pulmonary tuberculosis, and 
as an agent for the reactivation of a healed or a quiescent lesion. A 
rather extensive and conscientious study of this phase of the epidemic 
was conducted at the Tuberculosis Clearing Station at Camp Grant, 
_Illinois, during November and December of the past year. 

The Tuberculosis Clearing Station, as its name implies, serves as a 
corral for all camp tuberculosis material, frank, suspicious, and poten- 
tial. The outbreak of the influenza epidemic found the Clearing Station 
with approximately 30 cases of quiescent pulmonary tuberculosis under 
observation. These cases all showed unmistakable signs of either a defi- 
nitely healed or a quiescent lesion, and were being observed at regular 
intervals of ten days for possible evidence of reactivation. 

Of these 30 cases, 17 were admitted to the Base Hospital with influ- 
enza, and a study of their subsequent course is of interest and is the 
subject of this paper. Of the 17 cases, 4 died, and the remaining 13 ran 
the usual severe toxic course, the length of stay in the hospital averaging 
16 days. One month after dismissal from the hospital, and approxi- 
mately six weeks from the date of entrance into the hospital, these 13 
cases reported to the Tuberculosis Clearing Station for examination. 
The accompanying table 1 shows the physical findings, the clinical 
course and the ultimate outcome. It presents in compact form a 
comparative study of the laboratory, X-ray and physical findings, prior 
to influenza, with the findings elicited at 6 subsequent examinations at 
one week intervals, after discharge from the hospital. The chart serves 
as a graphic presentation of the same findings. 
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REACTIVATION OF TUBERCULOSIS BY INFLUENZA 


PRIOR TO 
INFLUENZA 


Private A. 


Healed 
lesion 


Healed 
lesion 


Healed 
lesion 


Healed 
lesion 


+ 


Healed 
lesion 


Healed 
lesion 


| 1 MONTH 


I++ 


5 WEEKS 


| 7 WEEKS 


8 WEEKS 


9 WEEKS 


FINAL 
DIAGNOSIS 


l++ 


i+ 


i+ | 


i+ | 


l ++ i+ i 
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i+ 


Active 
lesion 
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i+} 


Active 
lesion 


i+ 1 


+ 
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lesion 
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I++ 


Healed 
lesion 


1. Reactiva- 
tion 


Healed 
lesion 


2. Reactiva- 
tion 


Post influ- 
enza infil- 
tration 


3. Reac iva- 
tion 


Healed 
lesion 
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+ + 4. 
Sputum........ = + 
Moisture........) — + + | 
Private B. 
SPULUM, 
Moisture........ 
Private C. 
+ 
Sputum......... 
Moisture........}  — + | 
Private D. 
Sputum......... = 
Moisture........) = + + + 
Private E. 
Moisture........) — +| + + + 
Private F. 


TABLE 1—Continued 
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PRIOR TO FINAL 
Private G. 
+ + + + +> 
Cl _ + + + + + + 
tained nite 
Moisture........ + + + 4. Reactiva- 
tion 
Private H. 
+ + + + + + 
lesion lesion 
Moisture........ + + + Healed 
lesion 
Private I. 
- + + + 
Sputum......... + + + 
Camehh......0.s% + + + + + + + 
Indefi- | — Active | — 
nite lesion 
Moisture........ + + 5. Reactiva- 
tion 
Private J. 
X-rayS......... Healed ; + Healed 
lesion lesion 
Moisture........ Healed 
lesion 
Private K. 
+ + + + + + 
nite 
Moisture........ + + + Healed 
lesion 
Private L. 
Fever.......... + + +- 
lesion 
Moisture........ + + 6. Reactiva- 
tion 
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TABLE 1—Concluded 


FINAL 
DIAGNOSIS 


PRIOR TO 
INFLUENZA 


5 WEEKS 
6 WEEKS 


Private M. 


Healed 
lesion 


COUGH MOISTURE POSITIVE SPUTUM REACTIVATION 


PRIOR TO 
INFLUENZA 


PRIOR FO 
PRIOR TOINFLUENZA (INFLUENZA 


PRIGR TO PRIOR TO 
(INFLUENZA INFLUENZA 


PERCENTAGE AT IST. EXAMINATION 
FOLLOWING INFLUENZA. 


PERCENTAGE AT 5TH. WEEK 
FOLLOWING INFLUENZA. 


PERCENTAGE AT 9TH. WEEK 
FOLLOWING INFLUENZA. 


NoTte:—THE BOX MARKED ‘‘A’? SHOULD BE RULED DIAGONALLY AND REPRESENTS 
THE PERCENTAGE OF REACTIVATION AT THE 9TH WEEK FOLLOWING INFLUENZA. 
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A study of table 1 discloses the following interesting facts: 1. Of 
13 cases of healed and quiescent pulmonary tuberculosis under observa- 
tion for weeks, presenting at no time evidence of moisture, 6 cases or 
approximately 50 per cent showed a reactivation and a positive sputum 
after an attack of influenza. 2. A study of the table will show that all 
13 influenza convalescents presented evidence of moisture on an aver- 
age of six weeks after dismissal from the hospital. The rales were of 
two distinct varieties and, because they complicated an already existing 
healed tuberculous focus, were confusing. The coarse, moist rale, 
abundantly present in all cases, was not unusual and was easily ex- 
plained. It was the rather typical rale found in many post-pneumonic 
and bronchitic infiltrations, distributed over the entire surface of the 
lung, most pronounced perhaps peribronchially and basally. The in- 
teresting and complex finding, also present in all 13 cases, was a fine 
moist rale. This rale, except in one or two cases, was confined to an 
apex or to both apices, and was entirely absent over the bronchi and 
at the bases. It occurred singly and in showers. Beginning with in- 
spiration, these rales, forming a crescendic shower, covered the entire 
respiratory cycle. They were in large part unaffected by cough, in 
some cases augmented by cough and never dispersed, so that we had 
fine moist rales restricted to an apex, occurring in showers, very con- 
stant, and unaffected by cough. To make the picture simulate still 
more an active pulmonary tuberculosis, we had the physical signs of the 
preéxisting healed lesion in the same area. And finally, the patient 
almost invariably ran a fever and presented the usual corresponding 
signs of toxicity. Repeated observations at one week intervals, added 
one more disturbing element, that of constancy and persistency of 
symptoms and findings. In two cases which proved non-tuberculous, 
the findings were present for eight weeks. 
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PULMONARY SEQUELAE FOLLOWING INFLUENZA! 


W. D. TEWKSBURY 
. Washington, D. C. 


We are all aware of the infinite variety of complications which follow: 
influenza and which have followed particularly the virulent epidemic 
during the past October, November and December. It has seemed to 
me that there has been an especially large number of pulmonary sequelae 
following in the wake of this epidemic, although, as I am doing only chest 
work it may be that I am unduly pessimistic and that later statistics 
will show the percentage not alarmingly high. I fear, however, that we 
are going to see a material increase in tuberculosis all over the country. 
during the coming year. I base this statement on observations made 
on cases in Washington from three sources, namely, the Tuberculosis 
Hospital, the Health Department Tuberculosis Clinic, and a substantial 
number of private cases seen in consultation. 

During the four months, December, January, February and March, 
there were admitted to the Tuberculosis Hospital 27 cases of active pul- 
monary tuberculosis in which the appearance of active symptoms fol- 
lowed directly an attack of influenza. In all these 27 cases, there was a 
history of apparent perfect health previous to the influenza. The total 
number of tuberculous patients admitted during this period was 104, so 
we find that over 25 per cent of the cases admitted were direct sequelae 
of influenza. The prognosis in these cases is interesting however. They 
were all in the moderately advanced or far advanced stage. The results - 
obtained from treatment to date are: apparently recovering, 5; improved, 
10; unimproved and failing, 4; died, 8. Taking into consideration the . 
active and extensive involvement in these cases the results seem to me 
to be better than in the average tuberculous patient, as over 50 per 
cent appear to have a reasonable chance of arresting their trouble. 

The cases seen at the Health Department Clinic and in private 
practice may be considered as a separate group. All these patients, 
presented themselves for examination on account of chest symptoms - 


1Read before the Medical Society of the District of Columbia, April 16, 1919. 
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following influenza, the predominating symptoms being cough, chest 
pains, weakness and poor appetite, etc. The total number examined 
was 102, and of this number 37 showed positive evidence of active 
tuberculosis, either a positive sputum examination or positive physical 
signs, and X-ray findings combined with clinical symptoms of the 
disease. 

The majority of these cases were in the incipient or moderately ad- 
vanced stage, and the results obtained to date in this group show 
apparently recovering or improving 29, unimproved or failing 7, died 1. 
Here again we have a high percentage who have a reasonable chance of 
arresting their trouble, namely 75 per cent. 

Of the 65 cases classed as non-tuberculous, three are still under 
observation with a tentative diagnosis of influenza infection of the 
lung. They have cleared up clinically, but the X-ray showed a pic- 
ture resembling tuberculosis. The roentgenologists state that at the 
present time they cannot differentiate pulmonary tuberculosis and 
influenza lung infection from the X-ray plates alone. If these are 
influenza infections, we will expect plates taken later to show a clearing 
up of the process. 

The remaining cases classed as negative were in most instances 
subacute bronchitis which cleared up promptly on rest and tonic 
treatment with iodides in the more stubborn types. The entire series 
showed a low systolic blood pressure, averaging from 90 to 115, but 
the patients with bronchitis showed a rather rapid rise in their systolic 
pressure as they improved. 

On account of the history of apparent perfect health before influ- 
enza the conclusion is irresistible that this entire series of 64 cases of 
pulmonary tuberculosis was due to a lighting up by the influenza of 
old healed tuberculous foci in the lung or hilum. This fact also ac- 
counts for the better prognosis based on the condition to date of these 
patients. They were in perfect health when struck down by influenza 
and moreover they had some immunity due to the old healed tubercu- 
dous foci. After the patient recovers from the toxic effects of the in- 
fluenza, these favorable factors play a part in resisting the progress of 
this recent active tuberculous process. These patients seem to re- 
spond especially well to pneumothorax treatment as the lesions are 
soft and there are few pleural adhesions present. I should like to report 
four cases which present some unusual features. 


| 
A 


PULMONARY SEQUELAE OF INFLUENZA 377 


Case 1. Mrs. F., female, age thirty, seen in consultation with Dr. Ellison. 
Had influenza and pneumonia last of November; seen first December 26. 
She had evening temperature from 100° to 101°F, cough with expectoration 
and gave history of recent slight hemoptysis. Physical examination showed 
diminished breathing and subcrepitant rales over most of left lung. X-ray 
showed mottling of left lung resembling tuberculosis, but diagnosed by Dr. 
Groover as either influenza or tuberculosis. Sputum persistently negative. 
The physical signs gradually cleared up, the cough improved and the tem- 
perature returned to normal. X-ray plates taken one month later by Dr. 
Merrill still showed a mottling which was diagnosed as either tuberculosis or 
influenza. The sputum was still negative. This patient has now no symp- 
toms or physical signs of tuberculosis and the tentative diagnosis is influenza 
infection of the lung. We expect to take X-ray plates again at a later date. 

Case 2. Mr. C. Q. S., seen in consultation with Dr. Linville, October 3, 
1918. Had influenza and pneumonia during September which left a con- 
solidation of the middle and lower lobes of left lung. The physical signs 
were marked dulness, bronchial breathing, subcrepitant rales, bronchophony, 
etc. He was running a septic temperature and had a leucocytosis of about 
15,000 to 20,000, coughed up very little sputum but all sputum examina- 
tions were negative to tuberculosis. X-ray pictures showed a dense left lung 
and suggested the possibility of pus. Aspiration was done on four different 
occasions, a moderate amount of clear serous sterile exudate being obtained 
but no pus. The possibilities considered were lung abscess, interlobar em- 
pyema, tuberculosis and unresolved pneumonia. Finally, after repeated 
examinations tubercle bacilli were found in the sputum on November 27, 
nearly three months after the onset of his illness. Artificial pneumothorax 
was started immediately and two treatments were given which seemed to 
improve his temperature and symptoms. He left Washington early in De- 
cember and I do not know the outcome of his case. The X-ray plates showed 
some healed tuberculous foci on the opposite side and this was undoubtedly 
a lighting up of old arrested tuberculous lesions. 

Case 3. Mrs. R. H., age twenty-two, seen at suggestion of Dr. Spire and 
Dr. Owens. Had influenza in November and continued to cough, run 
elevated temperature, lose weight, etc. Seen by me December 29, when 
examination revealed a diffuse tuberculosis of entire right lung with slight 
involvement at top of left lung. The prognosis appeared very grave. Pneu- 
mothorax was started December 30 and by January 15, 1919, the tempera- 
ture was normal, appetite much improved, and the cough had practically 
disappeared. She has had no cough or fever since that time, weighs more 
than she ever has, and is apparently well. Her lung is still kept partially com- 
pressed. This case is of interest on account of the marked effect of the 
pneumothorax treatment in a case with an apparently hopeless prognosis. 
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Case 4. Miss M. L. S., age twenty, seen in consultation with Dr. Schreiber, 
April 1. This patient had been in apparently perfect health until she had 
influenza and pneumonia in December. A consolidation of the right lung per- 
sisted which was diagnosed tuberculous by X-ray findings and later by posi- 
tive sputum. There was also some tuberculous infiltration at top of left 
lung. Afternoon temperature has been from 101° to 102°F. ever since last 
December, and she had a persistent cough but very little expectoration. 
Pneumothorax treatment was started on April 2 and four treatments have 
been given. The temperature has returned nearly to normal, cough is 
much improved and it now appears that this patient has some chance of 
arresting her trouble. 


CONCLUSIONS 


I would draw the following conclusions from a study of this limited 
number of cases: 

1. There will probably be an increase in active tuberculosis due 
directly to the influenza epidemic. 

2. There are a certain number of pulmonary sequelae of influenza 
resembling tuberculosis which may be influenza infection of the lung. 

3. The prognosis of active tuberculosis following influenza seems 


more favorable than the prognosis of the usual tuberculous case. 
4, The type of tuberculosis following influenza seems to respond 
especially well to pneumothorax treatment. 
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MEDICAL NOTES, ABSTRACTS AND REVIEWS 


Authors are requested to send abstracts or reprints of their papers to the Abstract 
Editor, Dr. George Mannheimer, 41 West 51st Street, New York, N. Y. 


Tuberculin Treatment of Bone and 
Joint Tuberculosis.—Under modern tu- 
berculin treatment recoveries have averaged 
68 as against 34 per cent when treated with- 
out tuberculin. In addition, the period of 
treatment of recovered cases averaged only 
eleven and a half months, while the average 
time of treatment of recovered cases without 
tuberculin was five and one-fourth years. 
Twinch ascribes his good results to the fact 
that tuberculin acts favorably on the pri- 
mary focus of infection in these cases. Tuber- 
culin thecks the local process, the individual 
also regaining and maintaining strength not 
attained by treatment alone on general hy- 
gienic and orthopedic lines.— Rational Treat- 
ment of Bone and Joint Tuberculosis, S. A. 
Twinch, Am. J. Orthop. Surg., September 
1918, xvi, No. 9, 295. 


Tuberculin Reaction in Typhus.— 
Repeated application of the intracutaneous 
tuberculin test to 109 typhus patients showed 
that a positive reaction during the febrile 
phase was a favorable sign; all the patients 
thus responding recovered. The reaction 
veered to positive during convalescence much 
more rapidly in the mild than in the graver 
cases. The curve of the reaction is thus 
closely connected with the general condition 
and affords a basis for the prognosis.—L’in- 
tradermo-réaction au cours du typhus exanthe- 
matique, son importance prognostique, Dumi- 
tresco-M ante, Presse Méd., January 31, 1918, 
xxvi, No. 6, 50. 


Reaction of Blood to Tuberculin.— 
Barlocco describes the morphologic reaction 
of the blood to the cutaneous and subcu- 
taneous introduction of tuberculin in healthy 
and tuberculous subjects. In the healthy 
there did not seem to be any appreciable 
change in the blood after subcutaneous in- 
jection of 0.001 gm. of tuberculin, but with a 
larger dose there was pronounced hyperleu- 
kocytosis with neutrophilia. In the tuber- 
culous, injection of 0.001 gm. tuberculin, or 
even half this, induced a neutrophil hyper- 
leukocytosis with sometimes slight eosino- 
philia. This reaction is independent of the 
eventual thermic reaction to the tuberculin. 
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He gives charts and tables from typical 
cases to illustrate these findings, as also the 
findings after the skin tuberculin test. They 
seem to be the same in all these conditions, 
differing merely in degree and proportionate 
to the amount of tuberculin used. The 
lymphocyte curve does not seem to be modi- 
fied.—Razione morfologica del sangue alle 
introduziont cutanea e sotto-cutanea di tuber- 
colina nel sano enel tubercoloso, A. Barlocci, 
Gaz. d. Osp. ed. Clin., March 24, 1918, 
xxxix, No. 24, 233. 


Autoserotherapy in Tuberculous Pleu- 
risy.—Twenty-three cases of tuberculous 
pleural effusion were treated by Gilbert’s 
method (withdrawing a few cubic centi- 
meters of the fluid from the chest and im- 
mediately injecting it into the subcutaneous 
tissues of the patient). Eight cases of the 
series underwent complete absorption within 
two weeks of the beginning of the treatment. 
The absorption in these eight cases was more 
probably due to the natural physical phenom- 
ena than to the stimulating effect of the 
treatment. The results indicate not only 
that the treatment does not cause absorp- 
tion, accompanied by diuresis, diaphoresis, 
rise of temperature and Jeukocytosis, but 
that in some cases it is not entirely devoid 
of deleterious effects on the tuberculous proc- 
ess in the lung. Lyter advises that the as- 
sertion that 80 per cent of all tuberculous 
effusions undergo spontaneous absorption 
should be qualified, as the spontaneous ab- 
sorption may not occur for months, depend- 
ing most probably on the organization of the 
fibrinous covering of the pleura.—Auto- 
serotherapy in Tuberculous Pleurisy with 
Effusion, J. C. Lyter, Am. J. M. Sc., No- 
vember, 1918, clvi, No. 5, 665. 


Influenza Vaccine in a Sanatorium.— 
Barnes reports his experience with the influ- 
enza vaccine furnished by Dr. Timothy 
Leary of the Tuft’s College Medical School, 
at the Wallum Lake Sanatorium. The epi- 
demic attacked the institution early in Octo- 
ber and spread throughout the population, 
till there had been a total of eighty-two cases, 
or 25 per cent of the total population. 


Counting all cases that occurred both before 
and after vaccination, forty-five, or 40 per 
cent, developed influenza. In computing 
the incidence of the disease for comparison 
between vaccinated and unvaccinated, no 
cases were counted that developed before 
the vaccine was given and no patient counted 
as vaccinated until he had received the three 
doses. Before the arrival of the vaccine 
eight cases that terminated fatally had 
developed. Deducting children, who were 
quarantined and so far as known not exposed, 
the influenza incidence was 20 percent. The 
conclusion reached is that the morbidity was 
only slightly lower among the vaccinated, 
and the mortality from influenza was prac- 
tically the same among vaccinated and 
unvaccinated patients—The Prophylactic 
Value of Leary’s Vaccine, H. L. Barnes, J. 
Am. M. Ass., December 7, 1918, lxxi, No. 
23, 1889. 


Tuberculosis Death Rates.—The city 
of Amsterdam showed an increase from 162 
to 209 per 100,000 of the population, Bar- 
celona from 289 to 295, Stockholm from 219 to 
232. These increases in cities not within the 
war activities would seem to indicate that 
there has been a deprivation of the proper 
kind of food, thus increasing susceptibility to 
this infectious disease. Contrasting strongly 
with this increase is the slight decrease in 
some of the English cities, Manchester and 
Bradford both showing slight decreases, Bir- 
mingham remaining exactly the same. The 
French cities of Paris and Lyons, which have 
been in the past, and which are still in the 
class of cities which have shown extremely 
high death rates from tuberculosis, both show 
a remarkable decrease comparing the figures 
of 1913 with those of 1917. The rate in 
Lyons in 1913 was 258, and in 1917, 197 per 
100,000 of the population, a decrease of 24 
percent. The rate in Paris in 1913 was 379, 
in 1917 was 310, a decrease of 18 per cent. 
The Italian cities of Florence and Milan 
both showed material increases. The rate 
in 1913 in Florence was 287 and in 1917 it was 
319, an increase of 10 per cent. In Milan 
in 1913 the rate was 192, in 1917 it was 249, 
an increase of 23 per cent. The rate in 
Zurich, Switzerland, fell from 182 in 1913 to 
173. In the city of New York the rate was 
187 in 1913 and 177 in 1917. Comparative 
Mortality of Foreign Cities and the City of 
New York during the year 1917,W. H. Guil- 
foy, Monthly Bull. Dpt. of Health, New York 
City, August, 1918, viti, No. 8, 169. 


The Weight Curve in the Tuberculous. 
—De Bloeme gives the annual weight curve 
in the inmates of two sanatoriums for lung 
disease in adults and children. He com- 
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pares his findings with similar figures pub- 
lished by sanatorium physicians in America 
and elsewhere. In both adults and children 
the gain in weight was nearly or over twice 
as much between May and October as in the 
rest of the year. This tendency to greater 
gain in weight during this part of the year 
should be borne in mind in estimating the 
effect of dietaries.—De jaarkromme de maan- 
delijksche geurichtsoenemong bij liyders aan 
tuberkulose, de Bloeme, Nederl. Tiydschr. 
v. Geneesk., June 8, 1918, 4, No. 23, 1558. 


Fads About Tuberculosis.—Schwatt 
takes exception to the statements and de- 
ductions of Dr. Gluck in regard to the im- 
portance of the nose and throat as a causative 
factor in the production, prevention and 
cure of pulmonary tuberculosis. He doubts 
that these views express the consensus of 
opinion of the specialists. The importance 
assigned to the tonsils as a portal of entry of 
the tubercle bacillus is denied by the author. 
The lymphatic system plays the most im- 
portant réle in the prevention of disease and 
1s for this reason so prominent in early life. 
The tonsillar and other lymphatic tissues 
should, therefore, not be sacrificed indiscrim- 
inately.—Fads and Fancies About Pul- 
monary Tuberculosis, H. Schwatt, N. York 
M.J., January 4, 1919, cix, No. 1, 20. 


Special Tuberculosis Number.—Med- 
icine and Surgery of April, 1918, is devoted 
largely to the subject of tuberculosis, con- 
taining ten articles dealing with various 
phases of the problem. The Army and Tu- 
berculosis, an article by P. J. Brown, takes 
up the diagnosis of the disease in soldiers and 
those called before the draft boards. The 
author publishes five charts of data by which 
examiners may be guided in this difficult 
task. The first, taken from Bushnell, enu- 
merates the various topical variations which 
may be encountered in normal tests, and 
which may mislead the uninitiated into a 
wrong diagnosis of tuberculosis. Chart II 
lists the physical signs which should cause the 
rejection from.the army. In doubtful cases 
other data are to be considered, such as 
family and personal history. These are 
listed in Chart III. A list of pitfalls is con- 
tained in Chart IV and a number of ultra- 
refined signs of little value make up Chart V. 
In another article, Major P. H. Gath de- 
scribes the work of the Tuberculosis Ex- 
amining Board. 

Glandular tuberculosis is discussed by 
Chas. A. Pfender. His conclusions are that 
roentgenotherapy offers the best results in the 
treatment of all forms of tuberculous cervical 
glands and surgical measures should not be 
practised in the case of simple hyperplastic 
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tuberculous nodes until roentgenization has 
proved of no avail. Suppurative adenitis 
should be treated by incision, preceded and 
followed by roentgen treatment. This also 
applies to the treatment of sinuses. M. Ford 
Morris discusses the early diagnosis of pul- 
monary tuberculosis and W. H. Watterson 
discusses diagnosis from the standpoint of 
treatment and emphasizes that, since in- 
fection is almost universal, a diagnosis 
should indicate whether a patient is to be 
sent to sanatorium, hospital, open-air 
school, preventorium, community shop, or 
home. O. H. Brown lays emphasis on the 
importance of eradicating various foci of 
infection which predispose to tuberculosis, 
such as diseased tonsils, adenoids, defective 
nasal passages. Mary Lapham urges the 
routine adoption of artificial pneumothorax 
in the treatment of soldiers invalidated on 
account of pulmonary tuberculosis. S. A. 
Slater deplores phthisiophobia and points out 
that it is due to ignorance and has wrought 
great harm in the anti-tuberculosis campaign. 
J. R. Caulk and H. C. Greditzer report three 
additional cases of occluded renal tubercu- 
losis, which, together with five previously 
reported, make the number in their ex- 
perience totaleight. Theyare of the opinion 
that many cases of this nature are over- 
looked owing to the negative findings in the 
urine. M. J. Hubeny discussing the early 
diagnosis of pulmonary tuberculosis by 
means of the roentgen ray states that the 
roentgenogram presents certain distinctive 
characteristics of an early lesion, and that it 
is frequently the only means of obtaining 
objective evidence of the disease, thus play- 
ing an important réle both from the stand- 
point of diagnosis and prognosis.—Med. and 
Surg., April, 1918, tt, No. 4. 


Tuberculosis Control.—Armstrong out- 
lines the routine health machinery for the 
control of tuberculosis and indicates how 
this machinery could profitably be expanded 
to meet the urgent needs disclosed and aug- 
mented by the war. The devices which the 
community has already in some degree de- 
veloped for the detection, control and elim- 
ination of tuberculosis are: the dispensaries, 
district nursing for the home treatment of 
the tuberculous and also for the detection of 
the disease, hospitals and sanatoria, infant 
welfare work, school medical inspections 
and industrial clinics, the educational, 
recreational and health creative activities, 
aiming toward an increased resistance to in- 
fection and disease. The Framingham ex- 
perience has shown that tuberculosis exists 
to a much greater extent than it was supposed 
and that the disease can be detected if it is 
looked for. Following the war all the facil- 
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ities for the detection, control and care of 
tuberculosis should be enlarged and rein- 
forced with certain special measures to meet 
special requirements. Greater efforts in 
milk sanitation are required, more infant 
welfare work, and more thorough school 
medical inspection. 

In the detection of those afflicted better 
results should be sought through community- 
wide general examination campaigns, through 
the use of the Consultation Service as 
shown at Framingham, through the stim- 
ulation of reporting, the adoption of diag- 
nostic standards, home control, an extended 
educational program and children’s health 
camps.—Civilian Tuberculosis Control, Fol- 
lowing War Conditions, D. B. Armstrong, 
Med. Insur. and Health Conserv., January, 
1919, xxviti, No. 4, 133. 


Compulsory Notification of Tubercu- 
losis.—This question continues to occupy 
the mind of the medical profession and 
remains the subject of numerous discussions 
at the meetings of all medical societies. 
At the session of the Académie de médecine, 
held March 25, the discussion of Dr. F. 
Bezangon’s report bearing on this subject 
was begun. Professor H. Vincent declared 
himself to be an advocate of this measure 
and stated that tuberculosis is particularly 
prevalent in France. In 1912 the tubercu- 
losis mortality rate in France was 211 per 
100,000 population. In England it was 137, 
and in Italy and Spain, 149. In 1913, 
84,443 deaths from tuberculosis were regis- 
tered in France. To this figure should be 
added the greater part of the deaths from 
chronic bronchitis (15,277), chronic pleurisy, 
emphysema, etc. Vincent is convinced that 
compulsory notification is the necessary first 
step in the fight against tuberculosis. This 
is also true of diphtheria, cholera and plague, 
for only by such notification, followed by the 
required prophylactic measures, can these 
diseases be controlled effectively. While it 
is true that prophylaxis must be applied to the 
whole social body and is inseparably linked 
with bacteriologic prophylaxis, the latter is, 
nevertheless, more important, since it is di- 
rected toward the prime cause of the disease, 
the bacterium, and seeks out and renders 
innocuous the carriers as well. Contagion 
stalks in the homes of the rich as well as in 
the meanest hovel, if the infectious agent is 
not destroyed. In New York City compul- 
sory notification has lessened the number of 
deaths from tuberculosis by 6000 per year 
for the last twenty years, even before it was 
possible to take proper measures against 
overcrowding, filth and bad sanitation. The 
fight against tuberculosis must be directed * 
against the tubercle bacillus, supported by 
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general prophylactic measures. Compulsory 
notification is fundamental and essential for 
this. The work can be carried on effectively 
only by securing the codperation of all other 
agencies, the dispensaries, sanatoriums, hos- 
pitals and house to house visitation. 

Compulsory notification has aroused the 
opposition of the medical profession in 
every country in which it has been pro- 
posed and instituted; nevertheless, these 
same medical opponents have invariably 
become the most ardent advocates of the 
measure when the excellent results obtained 
by it have become apparent. Neither in 
foreign countries nor in the departments of 
France, where the Rockefeller Commission 
has instituted a campaign against the 
tubercle bacillus, nor among the 110, 
soldiers invalided for tuberculosis during the 
war, has material or moral damage accrued 
to the tuberculous person from compulsory 
notification. The notification is made dis- 
cretely to a sworn medical officer; hence 
there has been no publicity. Antitubercu- 
losis prophylaxis does not mean periodic dis- 
infection with elaborate apparatus of the 
rooms occupied by the patient; more simple 
measures, such as those employed in sana- 
toriums, suffice. The instruction of the 
patient can be undertaken by the doctor or 
by the visiting nurse. 

The cost of this antituberculosis campaign, 
based on compulsory notification, is by no 
means comparable with the enormous bene- 
fits, material, moral and social, that. will 
accrue. The present losses from idleness, 
disease and death due to tuberculosis vastly 
outweigh the prospective cost. From 1871 
to 1914, during the period of peace, at least 
4,000,000 of the French people died from 
tuberculosis. This disease is a more terrible 
scourge than war. 

Dr. P. Reynier, on the other hand, is op- 
posed to notification. He maintains that 
compulsory notification has been presented 
in such a beguiling manner as to arouse 
illusive hopes. All practising physicians are, 
Reynier thinks, opposed to this measure 
because it threatens to do away with the 
right of privileged communication to which 
the French people attach so much impor- 
tance, and which is an honor of the medical 
profession. Compulsory notification makes 
a pariah of the tuberculous patient. Then 
again, compulsory notification, if introduced 
at all, should not be limited to pulmonary 
tuberculosis, but should include all other 
forms—open surgical tuberculosis and tuber- 
culosis in general. Another reason for the 
hostile attitude of physicians is the possi- 
bility of error in diagnosis. In case of error, 
will the doctor be held responsible? Reynier 
believes that the real remedy must be found 
in prophylactic measures. 
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The Societe de pathologie comparée, how- 
ever, discussed this question and adopted a 


, resolution to the effect that the society is 


convinced of the need for a campaign against 
tuberculosis, but that it is not possible to 
take really effective measures against the 
disease so long as legislators allow the causes 
to continue in operation. Compulsory noti- 
fication of tuberculosis cannot be accepted 
until alcoholism is combated in a more ef- 
fective way, and so long as the bowilleurs de 
cru (private distillers, distilling the fruits 
they raise) are allowed to retain their special 
privileges. When these preliminary reforms 
have become operative, the society will de- 
clare itself on the question of compulsory 
notification of tuberculosis, for not until then 
can the fruits of such discussion have a salu- 
tary effect on the public health.—Paris 
Letter, from J. Am. M. Ass., May 17, 1919, 
luxit, No. 20, 1479. 


Phthisiophobia and Phthisiomania in 
France.—In the Journal de medecine et de 
chirurgie pratiques for March 25 is an abstract 
of an article by Lereboullet which deals with 
the fear of tuberculosis as a menace to the 
expeditionary troops exhibited in some 
quarters of the United States. This fear is 
based on exaggeration of the effect that 400,- 
000 French soldiers have been invalided 
home for that affection since the beginning of 
the war. This figure is over four times too 
great, and so far from reflecting the condition 
of the army is an index to the prevalence of 
the disease in the nation. With this number 
deducted the army per se cannot be regarded 
as visited with the disease. Up to Novem- 
ber 1, 1917, of the more than. 89,000 evac- 
uated for the disease, by no means all were 
actually tuberculous, for there was a con- 
siderable percentage of wrong diagnoses. 
Moreover, at least 65,000 eliminated during 
the first year must have contracted the in- 
fection before beginning military life. Of 
the remainder there is no evidence that any 
of them were infected during the war, for 
we know that in the vast majority of cases 
the disease is awakened from a latent form 
as a result of military hardships. 

The problem of rendering the tuberculous 
soldier innocuous to the civilian population 
after he has been retired from the army, and 
after the end of the war, will be greatly ag- 
gravated by a widespread fear of infection. 
The establishment of sanatoria in this or that 
community—naturally, certain sites with 
climatic advantages will be chosen—is 
always resented by the resident population. 
His own relatives, who must care for the 
victim, often exhibit the same fear, and prac- 
tical isolation under the tender mercies of a 
hired keeper is the result. Examples cited 
by the author illustrate the morbid fear of 
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the disease even by a parent or spouse, and 
the one idea is to pass the burden along to 
some one else. In such kinsfolks the phobic 
state completely ousts all altruism and family 
attachment. The expressions of fear recall 
those manifested toward lepers. 

Phthisiophobia may pass on to the con- 
dition of phthisiomania. In the former the 
subject is morbidly anxious to avoid infec- 
tion; in the latter he believes that in despite 
all care he has become infected. He no 
longer fears others, and no amount of as- 
surance that he is still intact can prevail over 
his mental state. Some of these subjects 
may have had tuberculous affections at 
some period, and believe that reawakening 
has occurred. Only a campaign of education 
can change these points of view.—Editorial, 
Med. Rec., September 28, 1918, xciv, No. 
13, 544. 


Bill to Aid Tuberculous Poor. —Sena- 
tor Julius Miller has introduced a bill into 
the New York State Legislature providing 
State and county aid for poor persons af- 
flicted with tuberculosis. Senator Miller 
points out that according to the Health 
Department statistics there were on Janu- 
ary 1, of this year 32,048 tuberculous cases 
in New York City, with hospital or institu- 
tional accommodations for only approxi- 
mately 5000. The Miller bill provides that 
the expense of care of poor tuberculous 
patients be borne, one-third by the State, 
one-third by the county, and one-third either 
by the individual himself or some private 
source. Under the terms of this bill, local 
health authorities are required to make a 
survey of their districts and report to the 
State Department of Health a list of private 
institutions, boarding houses, or dwellings, 
in their districts suitable to receive and care 
for tuberculous persons. The State De- 
partment of Health, after investigation, is 
required to certify a list of such places in 
different parts of the State as meeting the 
requirements and to maintain a system of 
inspection after these have begun to operate 
under the Health Department license. The 
State and county aid would continue as long 
as the local authorities deemed it necessary, 
but in no event more thana year. The plan 
provides only for patients who are not bed- 
ridden. The State Department of Health is 
authorized to fix uniform rates for board and 
lodging in licensed places. The bill carries 
an initial appropriation of $1,000,000.— 
From Med. Rec., April 5, 1919, 573. 


Universal Compulsory Insurance 
Against Tuberculosis.—P. J. Ménard out- 
lines a plan for universal compulsory insur- 
ance against tuberculosis, the funds from 
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which would serve for the fight against tuber- 
culosis. His scheme is something like the 
German compulsory social insurance against 
sickness, but the tax or insurance dues im- 
posed would include all classes of society, 
not merely the wage earners. He protests 
that the fight against tuberculosis should not 
be left to charity or private initiative, but 
should be as much a matter of course as 
the tax on land, and the person contract- 
ing tuberculosis, whatever his social stand- 
ing, should be compelled to do everything 
necessary to aid in throwing it off, with all 
the financial aid needed for this, and without 
his feeling that charity is being doled out 
to him. The fight against tuberculosis, 
Ménard reiterates, is first and foremost a 
question of money. It requires a permanent 
organization with a stable and automatic in- 
come, such as a per capita tax would supply. 
The money thus provided could be loaned 
to towns and provinces wishing to erect pre- 
ventoriums, sanatoriums, hospitals, etc., for 
the tuberculous. Germany, he states, had 
nearly a third of the capital of its sickness 
insurance societies thus loaned out, a total of 
365,920,290 marks, about $91,230,000. There 
are thirty-one regional and nine occupa- 
tional sickness insurance societies, and they 
collect the dues under state supervision. 
The wage earners and the employers pay an 
equal sum weekly, totaling from 14 to 36 
pfennigs, and the state adds a certain amount 
to this, but the dues and benefits are re- 
stricted to wage earners.—L’assurance obli- 
gatoire contre la tuberculose, base de la lutte 
antituberculeuse, P. J. Ménard, Presse Med., 
November 25, 1918, No. 65, 765. 


Future of the Tuberculosis Problem.— 
The present method of dealing with tuber- 
culosis by the sanatorium method is not 
adequate to care for the case discharged from 
the sanatorium and returning to work, nor 
to protect the community from the danger of 
the spread of infection by such patients, even 
though they are under supervision of sani- 
tary officers. The “middle cases” of tuber- 
culosis—those with slight symptoms and 
with tubercle bacilli in the sputum, are not 
fitted to do the work of healthy individuals 
and to compete in open market for work; 
they are also a possible source of infection. 
Under proper conditions they can do a fair 
amount of work in certain trades; they 
should also be segregated from the commu- 
nity at large as a public health measure. 
The ideal form for treatment of such cases is 
the colony in which the patient can have 
opportunity for suitable work for which they 
are paid, can be given proper treatment, 
and will be prevented from spreading in- 
fection. The work of such colonies cannot 


be made entirely self-supporting, if the 
patients are to be paid sufficient wages. It 
must be subsidized by the community. The 
system at the Papworth Colony is based on 
this principle, and has proved successful. 
The working day is six hours; good results 
have been obtained especially in boot re- 
pairing, and in carpentry and joinery.— 
The Future of the Tuberculosis Problem, P. 
C. Varrier-Jones, Lancet, March 22, 1919, 
No. 4986, 453. 


Classification of Tuberculosis.—The 
tuberculosis officer of Middlesborough (Eng- 
land) has presented a very outspoken 
report to the local committee. With re- 
freshing candor he describes as futile the 
methods adopted in the North of England 
for the treatment of surgical tuberculosis. 
The experience gained at the Cripple’s 
Home at Alton, where 90 per cent of the 
cases of spinal and hip disease are success- 
fully treated, is disregarded, no effort being 
made to achieve a like result by the same 
means. It is clear that a more definite and 
uniform system of classification for the non- 
pulmonary forms of tuberculosis is greatly 
needed. Confusion too often arises from 
the statistical association of juvenile with 
surgical cases. A sharp line of demarka- 
tion has to be made between these forms and 
the incidence of tuberculosis of the lungs. 
In dealing with the latter, very satisfactory 
results have been obtained at Middles- 
borough by the rigid limitation of residential 
treatment to the cases of early infection. 
Home visitation of the later and more ad- 
vanced cases has had a distinct effect in 
checking the spread of the disease, in spite 
of the imperfection of notification. The 
chief outcome of the use of tuberculin in 
selected cases would appear to be the ac- 
quirement of a diminished liability to relapse 
during subsequent catarrhal attacks. Ex- 
perience of the disease in general in the North 
of England tends to support the contention 
derived from statistical evidence put for- 
ward in the report by Dr. John Brownlee to 
the effect there must be many strains of 
tubercle bacilli, perhaps produced by dif- 
ferences in environment, and that vaccines 
and serums derived from one strain may be 
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wholly inoperative in the presence of another. 
Herein may lie the explanation of the very 
contradictory results obtained by equally 
competent observers which have thrown 
doubt upon the efficacy of tuberculin in 
general.—Classification of Tuberculosis, Edi- 
— Brit. M. J., May 3, 1919, No. 3044, 


Experiments on Tuberculosis.—The 
fact is recognized that neither sickness ben- 
efit nor sanatorium treatment has hitherto 
stopped the spread of tuberculosis; but ex- 
perience with the sanatorium method has 
paved the way for a new line of practice, 
which bids fair to yield better results for 
both the community and the individual 
patient. The establishment of farm colonies 
where consumptive persons can be treated 
on approved hygienic lines and can also be 
enabled to earn sufficient wages to maintain 
themselves and their families as soon as their 
health is sufficiently restored to permit of 
suitable work, has now been proved to be 
possible. Many tuberculous patients, even 
with advanced disease are capable of under- 
taking light work, under truly hygienic con- 
ditions, and not in crowded and perhaps ill- 
ventilated factories. It might be possible to 
carry out on a large scale such a system as has 
worked well at Papworth in Cambridgeshire, 
where provision is made for patients in all 
stages of the disease. Advanced cases are 
segregated, but permitted some occupation 
whenever possible, and many of them are 
soon able to be classified as medium cases, 
and become able to undertake work for which 
they earn wages. With the establishment of 
village colonies, they will be able to start 
home life again. The early cases may be so 
completely arrested as to be able to return 
to their former life. The problem is many 
sided and has to be examined from the social, 
economic and psychological aspects as well as 
from the medical side, but by slow progress 
on the lines already indicated, and by taking 
advantage of the experience acquired, there 
is reasonable prospect that in time the disease 
may be materially decreased, if not sup- 
pressed.—Ezpensive Experiments on Tuber- 
culosis, Editorial, Brit. Med. J., March 29, 
1919, No. 3039, 385. 
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FIVE YEARS’ EXPERIENCE WITH ARTIFICIAL 
PNEUMOTHORAX! 


C. D. PARFITT anp D. W. CROMBIE 


From the Calydor Sanatorium, Gravenhurst, Ontario 


This analysis concerns 63 patients for whom induced pneumothorax 
was undertaken between December 18, 1912, and December 31, 1917. 
Information about the actual result is carried to April 30, 1918. Be- 
sides these 63 patients, a pneumothorax was produced by the replace- 
ment of pleural effusion with gas in 7 others, but, as this treatment was 
not undertaken with the intention of maintaining compression of the 
lung, these cases are not included in the analysis. 

The material was difficult from a prognostic as well as from an opera- 
tive standpoint. This was to be expected since pneumothorax enters 
usually, with its new hope, only after other measures have already failed. 
A continuation of the downward course was therefore to be anticipated 
unless an effective compression could be obtained. In the ordinary 
course of events the outlook was fairly good in only 2 per cent, doubtful 
in 25 per cent and bad in 73 per cent of the series. If reasonable an- 
ticipations from pneumothorax were realized the outlook would be so 
improved that good, doubtful and bad would be equally divided. The 
patients were classified 24 per cent moderately advanced and 76 per cent 
far advanced. Only 6 per cent were clinically unilateral (table 1). 
The disease had been manifest an average of thirty-two months; and the 
extreme periods were ten years, the longest, and three months, the short- 
est. The treatment has been used with 12 per cent of our patients 
since we adopted the method. 

The object of the treatment was to afford relief from some distressing 
symptoms in 48 per cent of the patients and with these there was little 
anticipation of doing more. In 52 per cent there seemed a good chance 
to check the progress of the disease for a longer or shorter period; and 
in these the intention was therefore curative. Whenever a pneumo- 


1 Read at the Thirty-fifth Annual Meeting of the American Climatological and Clinical 
Association, Boston, Massachusetts, June 5, 1918. 
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thorax was indicated the attempt was usually made even though a suc- 
cessful compression seemed improbable because of adhesions. The 
X-ray was available only for a little more than a year to help out the 
clinical selection of the cases. 
tempts would probably not have been made in the four-fifths of the series 
undertaken without its aid. 
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Had it been accessible, some vain at- 
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The procedure was undertaken as an urgent measure for the control 
of hemorrhage in 3 patients without regard to suitability otherwise. 
In 95 per cent (60) it was a matter of election and 6 of these cases were 
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The cases group themselves naturally into two classes:? 

1. Compression prevented, or operative failures, those in which no 
gas could be introduced, or in which ineffective pockets only were 
produced. 

2. Satisfactory compressions, of greater or less degree, which might 
reasonably be expected to accomplish something. Unfortunately the 
statistics of ‘artificial pneumothorax are usually burdened with the oper- 
ative failures and thereby the results appear less favorable than they 
really are. Surely the retirement of a party of reconnaissance is not to 
be regarded as a defeat. 

The operative failures forming group 1 (tables 2 and 3) were 44 per 
cent of the total (28 cases), in 22 per cent of which group no gas at all 
could be introduced. 

The satisfactory compressions forming group 2 were 56 per cent of 
the total (35 cases), and obviously extensive gas cavities were obtained 
in 72 per cent of this group. It is impossible to say just how complete 
the compression was in most of this group because the X-ray was not 
available for the greater part of the time; but it was probably complete 
or almost so in rather less than half the number. 

The average duration of disease before treatment had been thirty- 
six months for group 1 and twenty-nine months for group 2. The 
operative failures were on the average rather more extensively diseased, 


2 The terms used to define the relative value of pneumothorax are significant without 
qualifications but further explanation may be desirable. 
Operative failure: 

No entrance—no introduction of gas possible. 

Pocket—the formation of a pocket, quite disproportionate to the disease to be con- 
trolled, and obviously ineffective. A criticism of selection rather than a failure of 
treatment. 

Therapeutic failure: 

Negative—course uninfluenced. 

Injurious—exacerbation of disease in functioning lung. The activity may not neces- 
sarily be due to the pneumothorax but to the inevitable advance of existent disease, 
after a temporary, even prolonged, improvement. 

Palliative: 

Beneficial—a distinct symptomatic improvement, e.g., control of haemoptysis, reduc- 
tion of fever, control of excessive cough. 

Temporarily successful—a relatively high state of well-being with enlarged activities. 
Most will relapse but some may become “apparently durable.” 

Curative: 

Apparently durable—a high state of well-being and physical activity. Treatment 

may still be continued. 
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82 per cent far advanced, than were those in which a compression was 
obtained, 72 per cent far advanced (table 2). Three of the 4 unilateral 
cases also belonged to group 2. On the other hand 21 per cent (6 
cases) in group 1 had tuberculous complications (2 laryngeal ulcer, 1 
otitis media, 1 rectal fistula, 1 serous pleural effusion, 1 purulent pleural 
effusion), while 37 per cent (13 cases) of group 2 had tuberculous 
complications (5 laryngeal tuberculosis, 2 rectal fistula, 3 intestinal 
tuberculosis, 4 serous pleural effusion, 1 purulent pleural effusion). 
Two of these 13 cases had two tuberculous complications. One of them 
also had severe valvular disease along with complete transplacement.of 
the viscera, while another had a loculated pyogenic abscess, presumably 
interlobar. In group 2 also one patient had gastric ulcer and another 
was in the puerperium. Four cases of acute types also belonged to 
group 2. The group of prevented compression nevertheless serves 
fairly as a practical control for the group of satisfactory compression. 

The treatment was carried out for an average period of seven and one- 
half months for the whole series, for an average period of eighteen days 
only for the many vain attempts on the operative failures, group 1, 
and for an average period of thirteen months for the satisfactory com- 
pressions, group 2. The treatment was discontinued (optional) be- 
cause completed (result accomplished) in 17 per cent (6); maintained 
(optional) because desirable in 34 per cent (12); suspended (necessity) 
because the object had been attained (e.g., haemoptysis controlled and 
continuance undesirable), or because continuance seemed to be unwise 
or harmful, in 37 per cent (13); and abandoned (ineffective but pre- 
viously useful) because of forming adhesions in 11 per cent (4). Twenty 
of the cases (57 per cent) passed into other hands for treatment. Each 
patient of the series received an average of 10 inflations, but those of 
group 1 got only 4 while those in group 2 got 15. 

The results to date have been classified after the standard formulae 
of the National Association. It may perhaps be well to say that the 
criteria taken have not favored the treatment either by classifying 
doubtful cases too low when grading them, nor results too high. 

It will be seen from table 3 that among the operative failures, group 
1, 17 per cent are at present quiescent or better and 43 per cent are 
dead; while among the satisfactory compressions, group 2,43 per cent 
are quiescent or better, and 34 per cent are dead. Of the whole series 
31 per cent are quiescent or better and 38 per cent are dead. 
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The average length of life after the treatment was begun was, for 
those who died, thirteen and one-half months for the series: twelve 
months for group 1, and fifteen months for group 2 (table 4, c). As 
time elapses the difference in length of life between the two groups 
should increase. 

Table 4, b, shows that 17 per cent (11 cases) of the series are able to 
work and earn their own living, 7 per cent (2 cases) in group 1 and 26 
per cent (9 cases) in group 2; 10 per cent (6 cases) of the series are able 
to work part of the day, 7 per cent (2 cases) in group 1, and 11 per cent 
(4 cases) in group 2. While 27 per cent of the series ate able to earn 
their living entirely or in part, three-fourths of these belong to the group 
of successful compressions. 

All but 2 patients of the series had had tubercle bacilli in the sputum 
(table 4, a). These were both pleural cases, one with serous effusion 
along with an interlobar abscess, about which there was some doubt as 
to the tuberculous nature, and the other with purulent sterile fluid. 
Twenty-two per cent (14 cases) of the series lost bacilli, 4 per cent (1 
case) in group 1 and 37 per cent in group 2. 

One of the operative failures, group 1, in which there was very slight 
disease in the better lung but extreme disease on the affected side, was 
submitted to an extensive thoracoplastic operation at the hands of Dr. 
Edward Archibald of Montreal. The first step, the removal of varying 
lengths of from 2 to 4 inches from the lower eight ribs, has been accom- 
plished successfully, resulting in marked immobilization of the side, 
with rapid convalescence on the part of the patient and apparent benefit. 
A further operation will probably be undertaken in the autumn. 

Again referring to table 3, the therapeutic failures are seen to be 23 
per cent in group 2; the negative results 17 per cent, the injurious 6 
per cent. Only in this sense does it seem proper to us to use the word 
“failure” in connection with collapse therapy. The palliative results 
are 51 per cent of the group: 17 per cent were beneficial in regard to 
some symptoms or group of symptoms, and 34 per cent were tempo- 
rarily successful. Three cases from the palliative class later entered 
the injured class, one after thirty-two months. Six of the temporary 
successes are still under treatment. The curative, qualified as apparently 
durable, results, are 9, and form 26 per cent of the group, one-seventh of 
the whole series. These patients are all quiescent or better. Three of 
this group continue treatment. In 6 the lung has reéxpanded while in 
2 of those continuing treatment the lung may not reéxpand. One of 
these patients was the first case treated of the series. 
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In the group in which pneumothorax proved to be practicable there 
were, therefore, but 23 per cent of failures and 60 per cent of temporary 
and apparently durable successes. 

The recording of remarkable recoveries after the induction of pneu- 
mothorax has become a commonplace. A number of our cases are 
sufficiently dramatic to arouse keen enthusiasm for this method of 
treatment. The answers to a questionnaire sent to those patients who 
had left the sanatorium bear enthusiastic testimony of the patients’ 
point of view about the value of pneumothorax. Indeed many of them 
read very much like a flamboyant patent-medicine advertisement. 


INCIDENCE OF PLEURAL EFFUSION 


In the series of 63 cases there were 16 patients (25 per cent), who 
had sterile, serous pleural effusion. Five of these effusions were présent 
at the time of the initial operation, that is, in 8 per cent of the series; 
and 4 of them, 11 per cent, were in group 2. Eleven effusions devel- 
oped during the course of the treatment; 31 per cent of group 2, or 36 
per cent, excluding the original effusion. 

Of the 5 original effusions, 2 were transitory, disappearing in six and 
eleven months respectively (1 moderately, 1 far advanced case) and 3 
were persistent, —1 encysted (group 1), 1 relieved by a thoracoplastic 
operation, and in 1 case the patient died from an acute type of tuber- 
culosis. 

Of the 11 effusions developing during the course of the pneumothorax 
2 were transitory (2 of 3 moderately advanced cases), developing in 
one and eight weeks respectively, and each lasting five months, while 
9 were persistent, developing on an average in the fifth month. The 
condition of the patients in which these 11 effusions occurred were 
classified: moderately advanced, B, 2, C, 1; far advanced, B, 1, C, 7. 
Proportionately to the number treated in the moderately and far ad- 
vanced classes (correction being made for the entire exclusion of the 
original effusion cases from the number considered) the incidence is not 
materially different, 37 per cent: 42 per cent. Two-thirds of the cases 
developing in the moderately advanced group were transitory, and 10 
per cent were possibly transitory in the far advanced group. We are 
unable to say how readily an effusion may disappear after reéxpansion of 
the lung is permitted. These few cases of effusion, however, bear out 
v. Muralt’s observation (1) that the frequency of effusion varies directly 
with the intensity of the local disease. 
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All effusions were treated by aspiration except the 2 transitory and 
the 1 slight permanent effusion which developed during the course. 
Simultaneous withdrawal of fluid by siphonage and replacement by gas 
was the usual method employed in order not to disturb abruptly the 
collapsed condition of the lung. Two of the earlier effusions which de- 
veloped during the course were allowed to go long periods between 
aspiration and lost so greatly in pneumothorax space that we have since 
consistently removed fluid whenever it becomes readily appreciable. 
We believe this to be the safer practice and the patient is at the same 
time more comfortable. The absence of weight upon the diaphragm, 
the lessened embarrassment to respiration and heart action, and the 
lessened dyspepsia are all points of importance to the well-being of 
the patient. 

A strikingly successful case developed an acute, infected sero-purulent 
effusion, following facial erysipelas, a fortnight after the patient left 
the sanatorium. Two purulent tuberculous pleurisies were also treated 
by aspirations and replacement. Death occurred in these three cases and 
they were not included with the sterile serous cases, the type which 
forms the special complication of pneumothorax therapy. 

All patients were very consistently examined both before and after 
refills for fluid until the advent of the X-ray, and we do not believe that 
cases of effusion have been missed. Possibly there was one exception 
(but included in the effusion group), as fluid was found in considerable 
amount several weeks after the patient had left the sanatorium. Among 
the patients consistently examined by the X-ray (22 per cent of the 
series), there has been no effusion found which could not have been de- 
tected by physical examination at a slightly later date. 


MISHAPS DUE TO OPERATION 


During the course of the 63 cases treated, 43 socalled mishaps occurred 
as the result of 757 punctures and 634 refills. Excluding the 11 cases 
of subcutaneous emphysema as unimportant, there were 20 in group 1 
and 11 in group 2. 

1. Escape of gas. 

a. Subcutaneous emphysema of sufficient degree to warrant a note 
occurred in 11 cases of the series, 6 in group 1, and 5 in group 2. Occa- 
sionally it was extensive when high pressures for the separation of 
adhesions were used or when there was much coughing, especially if a 
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large needle had been used. The use of a small needle invariably after 
the initial or second refill has lessened the escape of gas and the fre- 
quency of this incident. 

b. Medtastinal emphysema occurred 15 times in 9 patients. Thir- 
teen of these leaks took place in 8 patients of group 1 and 2 of them in 
1 patient in group 2. The symptoms of discomfort under the sternum 
and in the neck, slight pain beneath the sternum and in the neck on 
swallowing, slight swelling of the neck, and crackling on swallowing or 
moving the jaws, heard by the patient as well as with the stethoscope by 
the physician, were the significant symptoms. All symptoms usually 
disappeared within thirty-six hours. No unpleasant after-effects re- 
sulted. Intrathoracic, extra-pleural emphysema, which escapes above 
the clavicle, and subcutaneous emphysema also might possibly be asso- 
ciated with a mediastinal emphysema. 

After the occurrence of this incident further attempts at inducing 
pneumothorax have invariably been ineffective, either because of the re- 
currence of mediastinal emphysema or because the adherent pleural layers 
could not be separated. ‘This accident arises either from the misplacing 
of the needle point in the interstitial tissue of the lung; or by producing 
a fissure leading from the pleura to the interstitial tissue through too 
great pressure; or by trauma. In difficult cases the misplaced needle 
point may permit a moderate negative manometric reading (—3 to 
—5 cm. water),? with a fluctuation of the water level entirely on the 
negative side, and with maintenance of the level when the breath is 
held. The flow of gas is however too free for the character of the initial 
reading, and the increased pressure, after a measured amount has been 
run in, slowly sinks. Moreover, the ending pressure is not materially 
altered when successive amounts of gas arerunin. The rise in pressure 
is not so rapid nor so marked as is the case when pleural adhesions are 
present and a space is being formed by their separation. Then the dis- 
persion of gas with falling manometer is due to the separation of the 
adhesions and there is a gradual rising ending pressure after successive 
amounts of gas are introduced. 

c. Escape of gas into the peritoneal cavity in a patient in group 1 at 
the third refill took place after 600 cc. had been well borne at 8 cm. 
water pressure. There was no reason to think the needle had punctured 
the diaphragm, as the puncture had been made at the known site of the 


3Actual, not half pressures are invariably recorded. 
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pocket and the fluctuations of the fluid levels of the manometer had been 
in proper relation to the respirations. Shortly afterwards the fluctuations 
were seen to be reversed in phase of respiration; and after running in 
more gas the patient complained of epigastric discomfort. The liver 
could be readily palpated by dipping. The patient suffered no harm. 

d. A rupture of the pleural pocket into pulmonary tissue, presumably 
through a cavity wall, occurred in 2 cases of group 1. The rupture took 
place on the fourth and fifth attempts respectively at enlarging a pocket, 
under a pressure of 36 cm. water in the first case. The pressure in the 
second case was not recorded. One of these patients died a few days 
later. There was no reason to think that the escape of gas played 
any part in hastening death. This was a forlorn hope, the third case 
of the series, one which a maturer judgment would have declined. 

2. The puncture of a bronchus or cavity occurred once with a former 
patient who had returned for investigation of the condition of the pneu- 
mothorax. Treatment had been carried on elsewhere for a year by 
three physicians and the patient was skeptical and concerned about her 
condition because of the absence of feeling, or sometimes peculiar feel- 
ings, produced by the injections of moderate quantities of gas. An air 
space was found immediately under the usual site of puncture, but the 
manometric readings were characteristic of communication with large 
air passages. No pleural space could be demonstrated by further 
punctures nor by the X-ray screen nor plates. For nine months this 
patient had probably been receiving injections of gas elsewhere than 
within the pleural space. Her eighteen months of actual compression 
had, however, brought about an apparently durable result. 

3. The penetration of a large vessel occurred once in group 1. A 
gradually rising pressure (+5 cm. water) without fluctuation was noted 
in the manometer, and while watching it blood escaped into the filter 
tube, set in 7’s inch tubing, about two feet from the needle. No ill 
result followed withdrawal of the needle. 

4. Traumatic pneumothorax from puncture of the lung occurred four 
times. Two of these injuries were caused by the anaesthetic needle. 
In one instance the man took a rather deep breath during the infiltration 
of the supposed pleural layer and a slight catching sensation was felt 
by the operator as the lung rubbed past the needle point. A reading of 
—8—2 cm. was noted on the manometer when the special needle was 
introduced and the pressure rapidly rose without the introduction of 
gas to —6 +6cm. In the other instance, a rather emotional girl, with 
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sobbing respirations, complained of pain when the anaesthetic needle 
reached the neighborhood of the pleura, and she asked to sit up because 
of choking and dyspnoea. A Kuss needle then introduced showed a 
reading of —10 +10 cm. and the diaphragm phenomenon was also 
noted. The first of these cases, with an excellent right lung, suffered 
very little discomfort; the second, with considerable involvement of the 
left lung and with complete situs transversus along with a mitral val- 
vular lesion, suffered much distress for some hours. 

A third case resulted from an unwise manoeuvre when we attempted 
to obtain a reading of the manometer. A pneumothorax of large vol- 
ume had been induced by us nine months previously and the patient 
had been in other hands seven months. The man returned for examina- 
tion and refill five weeks after a refill of 775 cc. It would have been 
impossible to say upon which side the pneumothorax had been done, ex- 
cept for slight apical changes in breath and voice sounds. Free gas 
bubbles were obtained through the anaesthetic needle. A Braun’s 
platinum needle of rather fine calibre, connected with the manometer, 
but with the gas chamber shut off, was inserted 3 to 3.5 cm. through a 
thick chest wall. No oscillation was obtained and the patient was 
thoughtlessly asked to take a deep breath. A slight sucking sound was 
heard at the needle as if it were being cleared of obstruction, and the 
patient felt a rattle in his left side at the same time. The water column 
of the manometer fell to —4 cm. and remained there until the needle 
was withdrawn at the onset of symptoms. Not more than 1 cc. of gas 
could have been aspirated from the tubing. Within half a minute the 
patient complained of numbness and tingling beginning in the left foot 
and extending upward throughout the side to the scalp. The sensation . 
was limited to the left side. At the same time the patient felt slightly 
faint for about two minutes and became slightly pale. There was no 
difference in strength of hand clasp between the two hands. The legs 
moved easily. The tongue protrusion was straight. The left patellar 
and triceps reflexes were increased but were absent on the right side 
(possibly because of position). Ten minutes later there was an increase 
of both patellar reflexes. Indirect examination of both eye grounds 
was made at two, five and twelve minutes, and by direct examination 
at fifteen minutes. Nothing was detected that suggested gas embolism, 
but the direct examination was probably too late. After the second ex- 
amination the patient complained of a slight blurring of the vision of 
the left eye. There was no alteration in the pupils, reflexes, movements 
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or field of vision. Numbness soon decreased, and disappeared in half 
an hour. Reflexes were less active fifty minutes later. The patient 
then had slight dyspnoea and felt as if he had had a refill. The next 
day the physical signs of a pneumothorax were present. The extensor 
reflexes were then somewhat increased. On the third day a reading of 
—6.4 cm. water mean pressure was obtained. The introduction of 
400 cc. of gas increased this to —4 cm. mean pressure, and two days 
later 900 cc. brought the mean pressure to 0. A somewhat similar 
occurrence four months later, in other hands, caused the treatment to be 
abandoned. 

It seems rather more probable that the embolism arose from the as- 
piration of the air in the tubing, permitted by the yielding water column 
during the deep inspiration, than that it occurred from air in the lung 
aspirated into the vessel during subsequent respiration, or from the as- 
piration of air from the rapidly filling pleural space, where a negative 
pressure existed. 

These three accidents emphasize the need of so adjusting conditions 
that there will be a minimum respiratory excursion when the needles 
are near the pleural space, especially when there is no certainty of there 
being a considerable volume of gas in the space. A Kuss needle for 
the initial operation is a great safeguard and much the easiest to use of 
all the needles that we have seen. This needle may now be obtained 
in America,‘ made after the French model. 

Parry Morgan (2) believes that traumatic pneumothorax is of fre- 
quent occurrence during the induction of artificial pneumothorax but 
that it is unrecognized. These three accidents suggest that if present 
at all the symptoms are quite marked. 

A fourth case occurred the day following the exploratory puncture of 
a pleural space in which there had been a previous replacement of serous 
fluid with gas. The aspiration of reaccumulated fluid apparently fill- 
ing this space was postponed until menstruation, then imminent, had 
passed. During the period the patient expectorated a clear ‘‘mucus” 
very freely. When aspiration was undertaken only gas was to be found 
in the space, and the plate showed the space to be apparently free from 
fluid. The diagnosis of the aetiological agent in this complicated case 
with lung abscess has never been satisfactorily determined, though 
not for lack of medical opinion. There was a history of similar continu- 
ous “mucous” expectoration on previous occasions long before any 
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exploration had been made. While trauma caused by the exploratory 
puncture is the probable explanation, possibly in some unexplained 
manner spontaneous evacuation of the fluid had previously taken place 
and now recurred with the formation of a spontaneous pneumothorax. 

5. Gas embolism has occurred in the one case above described along 
with traumatic pneumothorax. 

6. Pleural reflex of very mild nature occurred four times in three 
cases, 2 of which were of group 1, and 1 of group 2. In the two difficult 
cases, apprehension and some manipulation each probably played a 
part. In one of these patients the same slight symptoms of faintness 
developed at two sittings. In the group 2 case the symptoms of faint- 
ness followed slight movement of the gas needle. 

7. Fainting on slight movement following a refill occurred twice in 1 
case of group 2 with a well established, voluminous pneumothorax. 
At this time the patient had a freely movable mediastinum. Less 
marked but similar symptoms have been noted in other patients with 
like flexibility of the mediastinum. 


PRECAUTIONS 


The need of caution regarding the amount of gas given, the slowness 
of the refill, and the restriction of subsequent movement, especially 
when the manometric readings point to a movable mediastinum, has 
been dealt with in a previous paper read before this society in 1915 (3). 
The maintenance of the optimum pressure for the individual is the crux 
of successful treatment. Too long intervals are to be deprecated, be- 
cause of the reéxpansion of the lung on the one hand, and because of the 
inevitable intrathoracic readjustment on the other. Every: endeavor 
should be made to maintain as uniform compression as is at all prac- 
ticable. We regard bed rest after the earlier refills as essential. The 
necessity of such precautions has been emphasized in our later experience. 

We have, however, only recently appreciated the occasional ill-effect 
of 1 per cent novocaine with adrenalin 0.0001 per cent in producing symp- 
toms which we had previously attributed to altered intrathoracic con- 
ditions. Such symptoms repeated in the same patient may disappear 
completely with a change or omission of the local anaesthetic. 
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MOVABLE MEDIASTINUM 


The characteristics of movable mediastinum determined from the man- 
ometer were noted in 13 cases, all, of course, being in group 2. The 
displacement of the mediastinum in every case was reasonably con- 
firmed by physical examination. In 5 of these the inference was con- 
firmed by the X-ray; and in 2 of 14 cases of later date not included in the 
series the inference was also confirmed. In 4 patients a movable me- 
diastinum became fixed after a number of months. The characteris- 
tics of the fixed mediastinum as determined by the manometer became 
marked, but confirmation by X-ray examination was not possible. Two 
patients with marked shifting and movement of the mediastinum were 
shown by the X-ray to have broad, stretched adhesions above the 
third rib. One of these patients was referred to Dr. Edward Archibald 
of Montreal, in order to have the adhesions cut, since it was thought 
that a better compression could then be obtained with less embarrass- 
ment to the functioning lung. It was found impossible to cut the ad- 
hesion through an endoscope or under the fluoroscope, and the open 
method was resorted to. Fluttering interfered greatly at the operation 
and one adhesion was cut, but after the normal condition was regained 
a second adhesion was found, which had not been cut, to interfere with 
the complete collapse of the lung. 

The characteristics of movable mediastinum referred to, as deter- 
mined by the manometer, were first described by us in 1914 (4) and 
elaborated in 1915 (3), and we should here like to reaffirm our belief in 
the accuracy of the signs and in the value of the inferences to be drawn 
from them. We do not see extraordinary cases of displacement because 
we do not displace the mediastinum unduly, either by frequently re- 
peated small refills, or by unduly large refills. We have recently seen 
2 cases, not our own, with obvious signs of over-fiiling, confirmed in one 
instance by the X-ray and in the other by the manometer. In the 
former case the aortic arch was displaced far to the right with apparently 
a pnemothorax space between it and the sternum, the heart almost 
reaching the axillary line on expiration. The trachea could be seen on 
the plate far to the right, the bifurcation at the level of the first inter- 
space slightly external to the parasternal line. A bolus of barium 
showed the oesophagus lying just internal to the trachea. We had no 
opportunity of making manometric observations in this case. In the 
latter case the X-ray was not available. The patient had received a 
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refill of about a litre three weeks previously. The mean pressure at the 
time of examination was 0, and 600 cc. of gas were removed, reducing 
the mean pressure to —3 cm. water. Three weeks later the mean pres- 
sure was —10 cm., and after the 900 cc. of gas were introduced a —3 
cm. reading was obtained and a stationary point was noted. This 
pressure was then maintained, greatly to the well-being of the patient 
whom we lost sight of. We feel certain that over-distension could have 
been avoided in both cases had attention been given to the manometric 
indications. 

A flexible mediastinum is shown by a slow rise in pressure, with rela- 
tively stationary points in the readings at some point near the zero 
mark, after one or two consecutive decilitres of gas have been intro- 
duced. The amplitude of the movement of fluid in the manometer is 
relatively small and the movement relatively sluggish. These last two 
points may, however, be modified by the individual character of the 
breathing. 

As pointed out by Hamman and Sloan (5), a lung that remains col- 
lapsed is shown by a slow rise in pressure at first and then a sudden and 
marked rise. 

On the contrary the fixed mediastinum shows a relatively more rapid 
rise in pressure, the absence of stationary points, a greater amplitude, 
and more abrupt movement of the fluid. 


CONFUSING MANOMETRIC READINGS 


Paradoxical movements of fluid in the manometer were seen 5 times. 
All were in group 1 cases. One was caused by escape of gas to the peri- 
toneal cavity, described above. The other 4 could only be attributed 
to paradoxical movements of the diaphragm. The phenomenon of 
rapid rise in pressure on holding the breath at the end of inspiration, 
described in previous papers; was noted 13 times. Of these, 4 were in 
group 1, and 9 in group 2. The importance of this phenomenon is 
that it proves an exception to the rule that, when the needle is in the 
pleural space, the level of the fluid is maintained on holding the breath. 
It is therefore of practical as well as of academic interest. 


THE X-RAY NOT AN ABSOLUTE NECESSITY FOR SUCCESSFUL TREATMENT 


Since severe disease is sometimes extraordinarily masked because of 
its character or position, or because of overlying compensations, the 
X-ray should, whenever possible, be used to help decide whether the 
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better lung is fit to stand the strain of pneumothorax. Marked improve- 
ments have nevertheless followed pneumothoraces when later X-ray 
examinations have shown that originally the inductions could scarcely 
have been warranted from an X-ray standpoint. The correlation of 
the visual and physical examinations should certainly insure a sounder 
judgment, but our good fortune in obtaining results well worth while, 
and with very little to regret, without the inhibiting influence of the 
X-ray upon our clinical sense, makes us realize that X-ray findings 
should be subjected to a generous discount when they are not backed up 
by reasonably correlated physical signs. In our “dark” period we un- 
dertook a number of forlorn hopes with no especial ill-result, though 
with no benefit, and we should no doubt have more wisely refused these 
cases, if we had had the additional evidence from illumination. The 
fact that they did not do well could not be solely attributed to collapse 
treatment. A scale of discounts for the plate shadows in the better 
lung is but slowly learned, and meantime, when in doubt about the ad- 
visability of inducing pneumothorax, we are inclined to rely upon our 
more familiar clinical experience for the ultimate decision, even after 
nearly three years’ intensive use of the screen and plate. 

While the indication for pneumothorax is usually sufficiently clear 
from physical examination alone of the lung to be treated, occasionally 
the X-ray helps to determine the advisability of this method through 
revealing a masked condition previously quite unsuspected. Moreover, 
the evidence given by the X-ray during a period of observation may 
make the induction of pneumothorax quite imperative. 

Forty-nine of our cases (78 per cent) were chosen, and the early 
punctures made without the help of the X-ray. Screen and plate were 
used in 6 of these at later dates. Since the fiftieth case the X-ray 
screen and plate have been consistently used. The selection of satis- 
factory compressions compared with the prevented compressions was 
26 per cent better during the time without the use of the X-ray than 
during the time with it. Certain vain attempts may possibly be avoided 
when a very slight descent of the diaphragm, or a much thickened 
pleura, become more impressive through the aid of the screen than from 
the evidence of these conditions found on physical examination. But 
we feel strongly, because of occasional remarkable successes, that the 
chances against a successful induction should not deny the patient a 
trial when the treatment is otherwise indicated. 
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The screen is such a great help in following the case during and after 
the establishment of the pneumothorax that we should be most reluctant 
to be deprived of its use. In difficult cases it may help materially in 
choosing the best site. Judgment regarding refills is simplified, the 
flexibility of the mediastinum is readily estimated, slight amounts of 
fluid are easily detected, the exact extent and location of adhesions are 
defined, and the relative value of the compression can be determined. 
Indeed it is such an easy method of control that it is apt to discourage 
accurate clinical examination and note-making, and to encourage care- 
lessness in making manometric readings and drawing possibly useful 
inferences therefrom. While it is a time-saver there are nevertheless 
compensating disadvantages. 

The X-ray is of extreme value in watching the development or re- 
trogression of disease in the functioning lung throughout the course of 
treatment. The uncertainty arising from transmitted adventitious 
sounds, and the modifications in quality of respiratory, voice and ad- 
ventitious sounds because of the adjacent pneumothorax can be mate- 
rially lessened by a series of stereoscopic plates. .These also reveal 
developments often unsuspected because of compensatory changes. 

We nevertheless really congratulate ourselves upon having been 
obliged to develop and carry on pneumothorax work for nearly four 
years without the facilities of the X-ray, although we often felt much 
handicapped without them. Careful clinical examination, a reasoned 
judgment, and attention to the manometer warrant the undertaking of 
pneumothorax therapy; and it would be unfortunate to deny it only 
because X-ray facilities were lacking. We feel that writers on this sub- 
ject when extolling the value of the screen and plate are sometimes 
too arbitrarily discouraging as to the practicability of the method 
when the X-ray cannot be used as a control. 


CONCLUSIONS 


The success of artificial pneumothorax should not be depreciated by 
the inclusion in statistics of a large proportion of cases in which a use- 
ful degree of compression has been prevented by physical conditions, 
merely because an attempt at induction has been made. 

Criticism of results upon statistical evidence regarding length of life 
and working ability only is unfair, since the object of the treatment is to 
afford symptomatic relief in a large proportion of cases, as well as to 
effect an arrest of the disease. 
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-The apparently durable results are five times as many for the 
moderately advanced as for the far advanced class. 

The liability to pleural effusion in rather more than one-third of the 
moderately advanced cases, two-thirds of the effusions being transi- 
tory, should not outweigh the advantages to be obtained from induction. 
: This is the most effective form of treatment that is at our disposal 
for the progressive case of any stage, and for indolent, moderately ad- 
vanced cases. It should be applied without undue delay to those cases 
which conform to the requirements of selection, after a relatively brief 
unsuccessful application of other conventional forms of treatment. 

Accidents in treatment are always imminent. Consistent carefulness 
is all-important. 
:: The character of the mediastinum deserves investigation in every case 
and demands the adoption of pressures to meet its peculiarities. 
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SOME COMMON MISTAKES IN THE ADMINISTRATION 
OF ARTIFICIAL PNEUMOTHORAX 


A. G. SHORTLE 
Albuquerque, New Mexico 


It is not the purpose of this paper to go into a general description of 
the operation of artificial pneumothorax but merely to briefly call 
attention to common mistakes made in the administration of the 
treatment and to emphasize certain principles of procedure that have 
impressed themselves upon me after seven years’ experience with the 
operation. 

In speaking of “common mistakes” I am not overstating a fact, for 
mistakes are certainly commonly made, with the result that this valuable 
procedure, practically the only treatment for pulmonary tuberculosis 
that we have which will, in a short time, produce results that are really 
appreciable is not being used as extensively and successfully as it should 
be. 

Commencing with a mistake that is only excusable in a beginner, I 
have seen nine patients in whom lung collapse had supposedly been 
carried out for a considerable time and examination proved that they 
had never had even partial collapse. Iam referring only to such patients 
as I have examined so shortly after their treatment that it was impos- 
sible for the gas to have been absorbed in the meantime. One of these 
had thus received air in the lung and at once passed it out of the mouth 
for a period for over a year and a half. Such mistakes can only be the 
result of an imperfect understanding of the technique of the operation 
and certainly implies carelessness in subsequent examinations. 

To the experienced operator observation of the manometer is quite 
enough to guard against the blunder, for while the point of the needle in 
the lung will many times give a negative manometer reading the oscil- 
lations are weak, the negative pressure not rising above 4 to 6 mm. 
water; having the patient cough or speak does not change the pressure 
or oscillations noticeably; and if the operator has the gas turned on 
there is no lessening of the negative pressure as there should be if the 
needle point were in the pleurel cavity. The device has been used of 
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placing a section of a glass tube containing menthol in the rubber tube 
through which the air is conveyed to the patient and of course he gets 
the odor of menthol if the gas is coming out of his mouth. 

Such mistakes are easily avoided but some that are quite as serious 
for the patient are made quite frequently and in some of the best clinics 
and sanatoria in America. ‘The most frequent mistake of all, and to my 
mind one of the most serious, is over-dosage. 


DOSAGE 


For instance, a patient recently coming from one of the best known 
resorts in the East was receiving 800 cc. every three weeks. In another 
instance a patient came from one of the big surgical clinics who had 
received 1000 cc.a month. Now to our mind the dose in both cases was 
entirely too large and, secondly, we do not believe that any stated in- 
terval and stated dose can be maintained. These must vary from time 
to time. In each of these patients there was some involvement of the 
working lung. If we wish to add the increased load due to the collapse 
of the one lung with as little danger as possible to the working lung we 
would naturally want to place this load on a little at a time so that the 
lung could slowly adjust itself to the greater burden. This of course 
can only be done by administering small quantities. 

It is our rule to give only 250 to 350 cc. at one time where there is 
trouble in the working lung, for not alone does the injection of 800 to 
1000 cc. of gas at one time throw such an increased amount of work on 
the uncollapsed lung that we are likely to activate the trouble in that 
lung, but also it is easy to be seen that if it takes such a large amount to 
re-collapse the resting lung then this lung must have been doing quite a 
bit of work. With small, frequently repeated doses the lung is slowly 
collapsed, giving time for the other lung to develop its compensating 
emphysema, and then when collapse is effected it is maintained instead of 
the lung being allowed to partially reéxpand and thus break up what 
granulations may have formed. 

Three years ago I had brought to me from one of the best known 
American sanatoria a patient who was failing steadily under the admin- 
istration of artificial pneumothorax, and her father had been advised 
that the treatment would have to be abandoned. She has gained in 
weight from 110 pounds to 165 pounds, drives her own car, etc., and 
practically the only change I made was to give frequently repeated, small 
doses and to slightly reduce the pressure. 
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As to intervals, this can only be decided in one way. The gas must be 
given as often as is necessary to keep up constant collapse with these 
small doses, whether it is three times a week, or once a month. In the 
matter of pressure, there appears to be some difference of opinion. It is 
our rule to slowly bring on collapse, probably taking a month or longer 
to bring about a neutral pressure and in most cases to maintain a neutral 
pressure at the point at which we shut off the gas at each operation. 
Every case, however, must be decided individually. 

For instance, in a patient having extensive adhesions, by a strong 
positive pressure (I have often used as much as 20 mm. water) I have 
been able to stretch adhesions and bring about complete or nearly com- 
plete collapse. On the other hand, there are patients who will not 
bear even a neutral pressure. The importance of the control by the 
X-ray is illustrated by these cases. In several that appeared to suffer 
from dyspnoea following the administration of gas at the neutral point, 
I found on examination by the fluoroscope that we were in a measure 
collapsing the working lung. In other words, there appeared to be a 
flaccid, weak mediastinum that allowed pressure on the opposite 
lung. We have had two cases that would not bear more than 4 to 6 
mm. negative. I can say that it is my rule to use the least pressure that 
will give the symptomatic results desired. 


SELECTION OF CASES 


I have run across some rather glaring mistakes in the selection of cases. 
I usually only decide upon the procedure following a failure of other 
treatment; and not only after very careful physical examination but I 
also insist on the making of stereoscopic plates. However, I think the 
most frequent mistake in this connection is over-caution, for if the 
method is used cautiously and with small dosage it is seldom indeed 
that harm is done while quite often a case that one hesitates about 
operating will make most gratifying improvement. 

It was Murphy’s view that the operation should be largely, if not 
wholly, confined to the early case. He used the surgeon’s comparison 
to that of a case of appendicitis, arguing that if the patient must be 
operated the earlier the operation was performed the better. We, treat- 
ing cases in the favorable climate of the Southwest, are, however, justi- 
fied, I think, in taking a different view of this matter. We expect 
practically all incipient cases to improve without operation, so why should 
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we subject them to a procedure which, to be sure, is practically painless 
and without serious danger, but nevertheless, is a surgical operation and 
is subject to some of the dangers common to all operations, such as pus 
infection, hemorrhage, etc. 

It has been the rule at the Albuquerque Sanatorium to use lung col- 
lapse in only the unfavorable case whether it be an early or lateone. We 
go on the theory of leaving well enough alone. However, when a case 
has had a fair trial under the usual sanatorium treatment but has failed 
to respond we are inclined to consider their case for operation. Taking 
then such a patient, if he is found to have a unilateral involvement and 
to exhibit no serious complications, we feel that lung collapse should be 
used. However, it is seldom that we get an advanced case that is strictly 
a unilateral case. Fortunately, it is not necessary that they shall be. 
Using the small doses I have successfully operated cases that I am sure 
most clinicians would refuse to consider. 

Some of the most remarkable recoveries I have seen under this treat- 
ment have been in what were very distinctly bilateral cases. Of course 
the operation is made on the theory that the collapse allowing rest for 
the badly diseased lung would allow of quicker and better healing; con- 
versely we would say that the increased burden imposed upon the less 
diseased organ would result in extension of the trouble in that lung. As 
a matter of fact, however, this does not prove to be the case provided the 
working lung is not too extensively involved. On the contrary the work- 
ing lung will often show most marked improvement under its increased 
burden. Just what the explanation for this might be is a matter of 
doubt. The probable explanation, however, is that the improved gen- 
eral well-being of the patient due to the collapse of the worse lung with 
the resulting lessened toxemia, decrease in cough, fever, and sputum more 
than overbalances the bad effects of the increased load on the uncol- 
lapsed lung. Just how much trouble the uncollapsed lung may have 
and still be able to do the work for both sides without extension of trouble 
is a matter hard to decide. I have, in many cases, used collapse with 
good results where the working lung had active trouble from the apex 
to as low as the fourth rib, or where there was a basal lesion involving an 
area that my hand would not cover. 

In two desperate cases I got good symptomatic improvement, and am 
sure I prolonged life by several years, with patients having a small cavity 
in the top of the uncollapsed lung, the collapsed lung having a very large 
one. It requires considerable experience to decide upon this point and 


+ 
i 
i 
H 
4 


COMMON MISTAKES IN ARTIFICIAL PNEUMOTHORAX 407 


many times the only way to decide the matter is to try it. In: a.few 
cases in which we have had to abandon the operation on account! of 
spreading trouble on the working side, we have found that as a rule 
there were no permanent bad results; that the trouble soon cleared up 
again. Theoretically, artificial pneumothorax should be of value, in 
lung abscess and bronchiectasis, but in the few cases that I have been 
able to treat in this way we have not had any great success. The failure 
in lung abscess, I think, is due to the fact that the lung is almost always 
adherent just where the collapse is most to be desired. 


OPERATION 


Carelessness in the technique of the operation explains many. failutes. 
To emphasize most of the important points I would begin with thorough 
asepsis. We have thought this matter important enough at the Albu- 
querque Sanatorium that we built a special operating room and carry on 
the operation almost as carefully as if we were doing a laparotomy. 

Next, we are inclined to place importance on the use of a large needle 
for the first operation, preferably that of Robinson and Floyd. Prac- 
tically all the fatalities from this operation that have occurred. in. the 
operating room have been due to air embolism and in all cases that..I 
have been able to trace a small needle was used. It certainly appears: 
more probable that the operator might get the point of a small needle. 
into a large vessel more easily than the blunt point of the large needle 
mentioned. In operating upon some 300 cases during seven ‘years, we’ 
have never had any symptom that was even alarming in the operating: 
room. In the succeeding operations we use a smaller needle but think 
it important to use one of the trocar and canula type, as open-mouthed 
needles may carry down a particle of skin into the pleural -cavity and pus 
develop as a result. : 

A great many operators use no anaesthesia whatever. I feel, however, 
that even the slight pain of the operation is enough to create dread‘with 
many nervous patients and 1 cc. of 0.25 per cent novocaine is certainly 
not going to doany harm. But more important than saving the patient 
pain, I feel that care in injecting the pleura may obviate the danger of 
pleural shock, something that I have not had occur in over 7000 times 
that I have injected gas. I am quite aware that there are some who. 
claim that there is no such thing as pleural shock, but the experiences 
of some of my friends have convinced me that it “can happen.” -I 


| 
$i 


408 A. G. SHORTLE 


know of two instances where it occurred before the needle was attached 
to the air tube, so it could not very wel! have been air embolism. 


CONTROL OF PATIENTS 


The control of patients in treatment by this means is just as im- 
portant as in the usual rest cure. The physician who simply gives the 
gas and turns his patient loose without further control is not likely to 
get the results he is hoping for. Saugmann refuses to treat patients 
with lung collapse outside of his institution and I have sometimes felt 
that he was right. However, the matter of finances often makes it 
necessary that the patients be treated in their own homes or in a board- 
ing house, but many of the failures we have had with this treatment are 
directly traceable to lack of control of our patients and to poor living 
conditions. 


DURATION OF TREATMENT 


Patients are many times carried successfully through months of 
symptomatic improvement and the operators then use poor judgment in 
allowing the lung to reéxpand. Just how long to continue treatment in 
given cases is a point that is hard to decide. Forlanini has treated cases 
as long as twelve to fourteen years. In one instance cited by Balboni, a 
patient who had received the treatment for eleven years was in the best 
of health, and worked practically all the time and in the meanwhile had 
borne a child and taken care of it. Some are inclined to keep up col- 
lapse the rest of the patient’s life. Murphy took the other extreme and 
in his early operations only collapsed the one time and when the gas was 
absorbed the patient was supposed to be cured. This, of course, would 
not do in the far-advanced case that we in the West must usually deal 
with. I have let lungs reéxpand after treatment varying from only four 
months to others of three years. A patient that received gas only seven 
months I heard from recently and though his last treatment was four 
years ago he is still in good health. I think the average case, however, 
should have the collapse maintained for from one to two years and lungs 
with extreme cavitation should never be allowed to reéxpand. 

I find that it is not uncommon to carry on the treatment with com- 
plete collapse, even with strong positive pressures, then when it is de- 
cided to discontinue the treatment to cease the administration of gas at 
once. . This is too abrupt. In all cases I take three to six months in 
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allowing the lung to reéxpand. In a case having, say, a plus 2 as the 
usual pressure point for closing of each administration, I will begin by 
reducing the pressure to, say, a neutral, the next time to a 2 negative, 
then a 4 negative, and so very gradually allow the reéxpansion to take 
place, always able to recollapse if too much moisture appears or other 
symptoms require it. I have also learned that fine rales, following cough, 
in the expanding lung may disappear after the lung has fully expanded. 
In two instances I became alarmed by the numerous rales and tried to 
re-collapse, but adhesions had already formed and I was unable to do 
so, and I was greatly relieved later to find that all rales had disappeared 
in a few weeks. 
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A CONTRIBUTION TO PREDISPOSING FACTORS IN 
PULMONARY TUBERCULOSIS! 


FREDERICK W. SHAW 
Fort Totten, North Dakota 


The following report is a series of experiments which were conducted 
prior to some work on the treatment of pulmonary tuberculosis in rab- 
bits with artificial pneumothorax. For this work it was necessary to 
devise some simple and accurate technique whereby the tuberculous 
lesions would develop in one lung. Having in mind the treatment of 
pulmonary tuberculosis by the use of artificial pneumothorax, I con- 
ceived the idea that if I injected human tubercle bacilli into the blood 
stream of a rabbit with one collapsed lung, a lesion might develop in 
the uncollapsed lung. I was much surprised to find that the results 
were the reverse: the lesion developed in the collapsed lung and in no 
other organ.. That this holds true whether the bacilli are injected into 
the blood stream or into the trachea of a rabbit having a collapsed lung, 
will be seen from the experiments. It should be borne in mind that 
rabbits are somewhat immune to the human variety of the tubercle 
bacillus and probably come closer to the human being in their action 
towards this microérganism than does the guinea pig. 


Experiment 1. January 22, 1919. Artificial pneumothorax of left chest; 
end pressure, 0 and + 2 cm. of water. One mil of a suspension of virulent 
human tubercle bacilli was immediately injected into an ear vein. 

February 8, 1919. The rabbit was killed with ether and the left lung was 
found to contain tuberculous lesions. The lower half of the inferior lobe 
was caseous; the upper lobe contained two miliary tubercles at the apex. 
The remaining organs were normal. 

Experiment 2. February 14,1919. Artificial pneumothorax of right chest; 
end pressure, + 2 and + 4. One-half mil of a suspension of virulent human 
tubercle bacilli was immediately injected with a hypodermic syringe into the 
trachea. 

February 19, 1919. The rabbit was killed with ether and six miliary tuber- 
cles varying in size from 1 to 3 mm. were found scattered throughout the 
lower lobe of the right lung. The other organs were normal. 


1 From the William Volker Research Laboratory, Kansas City, Missouri. 
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Experiment 3. Injected one-fourth mil of a suspension of washed human 
erythrocytes through the chest wall into the left lung. The next day one mil 
of a suspension of virulent human tubercle bacilli was injected into the ear 
vein. Eight days later the rabbit was killed with ether. Miliary tubercles 
were found scattered throughout both lower lobes. The remaining organs 
were normal. ‘The lesions in the right lung were undoubtedly due to some of 
the human blood going over into that lung. This experiment shows the con- 
dition following local collapse. 

Experiment 4. March 6, 1919. Artificial pneumothorax right chest, fol- 
lowed immediately with an intravenous injection of one mil of a suspension 
of virulent human tubercle bacilli. 

March 26, 1919. Rabbit killed with ether. Caseous areas in the middle 
and inferior lobes of the right lung. The lung was still considerably col- 
lapsed. The other organs were normal. 

Experiment 5. March 17, 1919. Artificial pneumothorax followed by an 
intravenous injection of one mil of a suspension of virulent human tubercle 
bacilli. Rabbit killed with ether on March 25, 1919. Post mortem exam- 
ination showed a number of miliary tubercles scattered throughout the right 
lung. There were no other lesions. 

The end pressures in experiments 3, 4, and 5 were 0 and + 2 cm. of water. 


DISCUSSION 


Writers on artificial pneumothorax in the treatment of pulmonary 
tuberculosis tell us that the circulation of the blood is impeded in the 
collapsed lung, but that there occurs a venous or passive hyperemia 
which is known to be an important factor in the defense against tubercle 
bacilli. The above experiments show that the collapsed lung is not a 
defense against the tubercle bacillus. Experiment 2 is very convincing 
in this respect. 

Krause (1) says: 


We know to-day that on living epithelium the bacillus is perfectly innocu- 
ous. It cannot produce an effect on epithelium because this tissue cannot 
react to it. To exert its characteristic effect—to produce tubercle—it must 
get through the epithelium and into the tissues of the body. In the vast 
majority of cases it takes the path of the lymphatic vessels. 


Experiment 2 tends to confirm this statement and to show that the 
mere passing through the epithelium by the tubercle bacillus has noth- 
ing to do with the formation of tubercle. Nor has the location of a tu- 
bercle any significance as to where the tubercle bacillus entered the body. 
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In experiment 2 most, if not all, of the tubercle bacilli were absorbed at 
other points than the collapsed lung. 

Nearly all normal rabbits may be given intratracheal or intravenous 
injections of virulent human tubercle bacilli without the formation of 
progressive tubercle; in fact this is one of the recognized methods for 
distinguishing human from bovine tubercle bacilli. The collapse of the 
- lung changes the resistance of the animal at the point of collapse or 
acts in some mechanical way. Would this not be true of atelectatic 
areas in the lungs? Pleurisy with effusion, while generally considered 
tuberculous, may, in the light of these experiments, be the traumatic 
factor which caused the pulmonary collapse, and the invasion by a 
virulent bacillus would be followed by pulmonary tuberculosis. The 
action of the muscles on the upper ribs of the thorax, as shown in 
experiments by Hoover (2), probably plays a réle in the localization of 
tuberculosis in the apex of the lung. 


I wish to thank Dr. Wm. K. Trimble, Director of the laboratory, for 
permission to carry on this investigation. 


REFERENCES 


(1) Krause, A. K.: Amer. Rev. Tuberc., 1918, ii, 717. 
(2) Hoover, C. F.: Arch. Int. Med., xx, 701. 


4 
4 
Fig 
hy 
td 
WW 
at 


THE RATIONALE OF THE FRESH AIR TREATMENT OF 
PULMONARY TUBERCULOSIS 


WITH A MODIFIED APPLICATION OF IT 


SIMON BARUCH 
New York 


The theory upon which the favorable action of fresh air in the man- 
agement of tuberculosis is explained in the text books and discussions, 
if referred to at all, is that the greater purity of outdoor air, as compared 
with that of sickrooms or wards, endows it with tonic properties that 
inure to the improvement of appetite, digestion, etc., and better ven- 
tilation of the lungs. Up to recent years this explanation was satis- 
factory. Since the observations of Fluegge, Leonard Hill, Yandell 
Henderson and others demonstrated that rebreathed air is not dele- 
terious by reason of diminished oxygen or increased carbon dioxide but 
chiefly through increased atmospheric temperature and moisture which 
may be remedied or neutralized by an electric fan, our views of 
ventilation have undergone a decided change. 

When the outdoor treatment of pneumonia was first broached I ven- 
tured to explain its action as being due to a prolonged but mild excitation 
of the sensory terminals of the face, throat and nose by the air which 
was always considerably below the temperature of that of the skin and 
mucous membranes, and to the enhancement of this effect through the 
gentle motion of outdoor air, all of which produced a reflex vasomotor 
stimulation that was refreshing to the toxaemic patient, just as is the 
well known effect of cool water applied to larger surfaces in infectious 
diseases. The observations of Howland and Hoobler confirmed my 
view, as applied to the pneumonias of children. 

That a cold current of air evokes such vasomotor effects is proved by 
the fact that when a vigorous individual walks in cold air his cheeks 
assume a ruddy hue just as does the skin after a cold plunge in the same 
individual. The stronger the breeze the more pronounced is the re- 
active ruddiness, just as is the case when cold water is applied with 
strong pressure. While therefore the physiological action of cool air and 
water is similar, the latter differs from the former in the physical char- 
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acteristic that it transmits its temperature to the skin twenty-seven 
times more rapidly than does air; and for this reason the vasomotor 
response is much less rapid and active under the former. This little 
recognized difference may be easily tested by standing nude in a bath- 
room at 80°F. for several minutes and lying down in water of the same 
temperature for the same length of time. The latter would produce 
chilliness while the former would be comfortable unless there be a draft. 
The action of cool or cold water is lightning-like while that of cool air 
is gradual, and the reaction corresponds. Exposure of the entire body 
to the same air that the face bears with benefit would not be tolerated 
without chilling and injurious. effects, because unlike the face the body 
is unaccustomed to exposure. I have long ago pointed out that the skin 
may also become inured to cold water and my method of neurovascular 
training which has given such satisfactory results in pulmonary tubercu- 
losis and other diseases, characterized by defective nutrition, is based 
upon the physiological law that the sensory nerves may become inured 
to excitation by repetition. ; 

This brings me to an important application of this rationale of the 
action of fresh air in pulmonary tuberculosis, namely, the long exposure 
of the face to the excitation of fresh air, which is always enhanced by 
a low temperature of the latter, furnishes a steady vasomotor stimulation 
that is beneficial to all the organs receiving it refiexly. The respiration 
is gently deepened, and the heart feels a mild impetus enhancing secre- 
tion and excretion. This is precisely the effect of an application of 
water below the temperature of the skin (92°F.). The difference that 
confronts us here is that while the face may bear exposure for many hours 
to this mild vasomotor action, the skin of the entire body would resent 
such a continuous application. For this reason the application of cool 
water to the entire skin or to large portions of it must always be brief, 
because the object is reactive response to the thermic excitation. This 
difference is however compensated for by the fact that the area of nerves 
exposed to the water excitation is enormously larger than that of the 
face exposed to air excitation. It obviously follows that an exposure 
of the skin of the entire body to an application of water, below 92°F. 
for a few minutes, would afford a greatly increased vasomotor stimula- 
tion by reason of the greatly increased area exposed and by the more 
intense stimulation of a surface not continuously exposed to it. Judg- 
ing from clinical results, which after all should be the true test, the 
vasomotor stimulation of a judicious water treatment enhances the 
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fresh air effect so much that the final result is improved at least fifty 
per cent by its addition to the other treatment. Especially in many 
cases forbidding exercise all the good effects of the latter are obtained 
from a properly administered water procedure. There is improvement 
of the pulse, the nutrition, etc., without the injurious exertion incident 
to exercise. In all cases the procedure should be mild but methodical, 
and not left to the patient’s fancy. An appeal to a justly eminent 
specialist to teach the application of water in tuberculosis brought the 
reply that he always directs his patients to wash themselves with cold 
water every day. I am sure he would not have been satisfied had I 
said in reply to his advice to use fresh air that Idirected my patients to 
live in the open air as much as possible. It is just in the supervision 
of the details of outdoor life that this colleague’s teaching and the 
work of other experts have been of great value. I would plead for the 
same care of details in the application of water. I agree with what 
Colonel G. E. Bushnell expressed in a recent letter to the writer, that 
complicated apparatus and heroic procedures are unwarranted and 
objectionable. 

The following procedures have afforded much satisfaction in a small 
private but large hospital observation. The results have been pub- 
lished in the Reports of the Montefiore Hospital, 1893 to 1900, and of 
the Sea View Hospital for 1917. 

If the patient is able to treat himself he may begin with cool water 
friction daily after leaving his warm bed, well wrapped and slippered for 
his bath room. Dipping the middle portion of a towel in water at 90°F. 
he twists it so as to expel most of the water. After unfolding it he grasps 
each end with a hand, throws it over his back and makes rapid passes 
in both directions, freshly saturating the towel and wringing it several 
times. He then wrings the towel out of the water and treats the front 
of the body and thighs to the point of good friction with it. After 
drying he should proceed into the fresh air, to reap the full benefit of 
the vasomotor stimulation. The treatment may be repeated on the 
same afternoon or the following day according to the urgency of the case, 
reducing the water temperature each time or less frequently according 
to reaction until 70°F. or 65°F. is reached. Then the quantity of water 
left in the towel may be increased or the application be prolonged. 

When the patient is unable to treat himself, the cold friction may be 
used by the nurse with a mitten or towel repeatedly wrung out, the 
rule being that it is done quickly and thoroughly. It may be readily 
done in bed. The extremities are omitted. 
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Another more rapid and pleasant procedure is the cold affusion. 
The patient, while warm out of bed or warmed by a blanket wrapping 
of half an hour, is seated in a previously warmed bath tub the outlet of 
which is open. In rural districts I have used a large washtub with good 
results. From a small tub or large basin water at 90°F. is dipped with 
a broad-mouthed vessel and poured with some force over the shoulders, 
back and chest of the patient successively. Begin with two affusions. 
over each part, reduce the water temperature daily or twice daily when 
needed, until 65°F. is reached, then increase the quantity of water used. 
Dry the patient and send him out of doors. Good reaction is required, 
or at least an absence of chilliness after dressing. The water tempera- 
ture 1s not increased if the patient feels chilly after dressing, but the 
procedure is made brief and is gradually restored in duration as reaction 
improves. 

In the beginning of all water treatments reaction may be promoted 
by friction given the patient, but the aim of all procedures for this neuro- 
vascular training is to evoke spontaneous reaction. 

For large institutions I have devised a douche apparatus which 
furnishes exact temperature and pressure and duration (Medical Record, 
August 11, 1914). Water below 65°F. or above 20 pounds pressure is. 
rarely of advantage. It is far better to increase the duration of the pro- 
cedure from day to day because the after effect is thereby prolonged. 
Brief cold procedures are stimulating; longer applications are tonic, 
that is, their effect is more enduring. 

Reaction is fair when the patient feels comfortable: it is good when a 
pink hue of the skin follows: it is bad when the patient is chilly after 
dressing. 

The above suggestions derived from clinical observation must be fol- 
lowed with precision if similar effects are expected. Dosage and proper 
technique are as important here as in drug or other treatment. I have 
never encountered a case too feeble to accept some mild water procedure 


when it was indicated. 
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PSYCHOTHERAPY AND TUBERCULOSIS 


SMITH ELY JELLIFFE ann ELIDA EVANS 
New York 


While working in the neurological clinic, tuberculosis suspects were 
occasionally sent as being neurasthenics. The sputum examinations 
had been returned as negative, but the patients ran a slight elevation of 
temperature and were generally in a run down condition from lack 
of nourishment. They were apparently notional about their food, and 
unreasonable in their personal care, with marked infantile reactions. 
The men, although they refused alcoholic drinks, would frequently 
have strong odors of alcohol when they returned to the clinic. The 
women usually would not eat the nourishing food prescribed, expressed 
strong likes and dislikes, lived in badly ventilated rooms, indifferent to 
the doctors’ advice, would not avoid fatigue, and in general used no 
judgment in their methods of living. They were a contrast to the sur- 
gical or medical cases who were eager to recover and get away, codper- 
ating with the doctors and nurses. 

A psychoanalysis was advised for a patient, a man forty-three years 
old, of full round face, rather stout and not tuberculous in appearance. 
He complained of chronic bronchial trouble, indigestion with constipa- 
tion and a general nervous condition which interfered with his profes- 
sional work. It was thought that his mental condition might throw 
some light on his specific nervousness and that possibly some information 
regarding the respiratory libido might be useful. 

He was the youngest of six children. His parents were farmers, but 
the patient had no love for farming and at an early age showed unusual 
intellectual ability. His happiest hours in childhood were when hiding 
away in the barn or attic with a book. He read everthing—history, 
travels, adventures, or scientific books with eagerness. His mother con- 
sidered him a delicate child, and told him he had had whooping cough 
when two years old which had left him so. The patient did not re- 
member being especially delicate when a boy, but when about ten years 
old he had asked permission of his mother to go with some other boys 
to a creek and learn to swim. This was denied him, but he went just 
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the same. The result was a severe cold and punishment which dis- 
couraged him from ever trying to be an active boy again. He found 
while he was recovering from his cold that he did not have to go out and 
weed the garden. His mother would tuck him up very comfortably in 
a big arm chair, and he could read and live in a pleasanter world than 
that of the farm. At times the father declared the boy was well enough 
to work; that the crops needed hoeing, the wood needed piling, etc. 

Of course the boy did not want to go to work. He was enjoying 
himself reading his books, having good things cooked for him to eat 
and receiving special attention. He soon learned that he had to cough 
sometimes to keep up the apparent convalescence from a cold, and was 
highly gratified to hear his mother reply to his father’s remonstrances, 
“Why can’t you let that boy alone? You are all the time picking at 
him. What do you suppose will happen if he gets more cold on top of 
that cough?” 

The patient told with much amusement how he used to cough vio- 
lently whenever he knew his father could hear him. The cough served 
to keep him out of the fields, and he began to wonder how to get an 
education, as the parents were poor and the small country school was 
limited. 

The oldest brother had managed to work his way through a prepara- 
tory school and college and had studied for the ministry. He was al- 
lowed to leave the farm as farming people are often proud of having a 
clergyman in their family. The second son had also escaped the farm 
and worked his way through a medical school. The father needed the 
remaining four boys on his farm, and therefore refused to recognize the 
patient’s longing for scientific study. So the boy had to use his ingenuity 
to evade farm work in order to study, and he found the cough effective. 
He had his brother’s school and college books, which he used in all his 
spare time, trying to prepare himself for college. 

The mother was of a highly-strung, intensely nervous temperament, 
and found it difficult to bring her six sons through the adolescent age. 
At times she gave way to spells of temper, using the strap for bodily 
chastisement, or more often using her hand to slap their faces. Shefeared 
the sexual problem would lead them astray and constantly told them of 
the weak morals of youth which resulted in pregnant girls, using plain 
and forcible language, not understanding that the enormous amount of 
energy which adolescence develops must be put under self-control by 
education, but not repressed by fear. The urge of life was strong in 
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the patient during these years. At seventeen he had a little sweetheart 
with whom he took some stolen walks. She was very beautiful in his 
eyes, but remembering with sickening horror the danger he had been 
told of, he dared not touch her hand and sought relief in masturbation, 
which he was unable to stop until his analysis. 

The cough continued, and he was fed with many patent cough medi- 
cines. When at last he attempted college entrance-examinations and 
could enter with one or two conditions, he became interested in the 
science of the principles operative in inorganic matter. Was the fear of 
life so thoroughly instilled into him by his mother that his scientific 
interest only dared work on inorganic life? The three older brothers 
- escaped the mother’s repeated threats of ruin for any boy who had a 
sweetheart by living and working away from home. They married. 
The three younger brothers at home never married. 

When the patient entered college he was twenty-six. It was only 
after long and hard years of farm labor and teaching that he had been 
able to accumulate sufficient knowledge and money to enter college. 
Here he found new life and health. His hopes arose as he found himself 
free from the home atmosphere and cares and trouble, for no life sur- 
rounded with such repression could expand to its full strength. Ex- 
istence had been a great burden to him; its weight was suddenly lifted— 
he was a caged animal freed. 

But after three years his small fund from teaching was exhausted 
and he had to borrow money. Through the summer he had been unable 
to accumulate much money, and he was obliged to return home from 
college in despair. The old feeling of weight returned, with deep de- 
pressions and indigestion. He found himself really weak and ill. His 
coughing became incessant and beyond control. The world seemed 
very hard and indifferent to him; he had searched for work, but the 
only situations he had obtained were with long hours and small pay. 

After two years of such trials, the patient chanced to meet a wise, 
far-seeing woman. She drew him into conversation and the day ended 
with renewed ambition. With some borrowed money, he again entered 
college. His unusual ability won for him scholarships in the United 
States, England and Germany, followed by a professorship offered him 
in one of our colleges. 

During the years of study abroad his cough, which had become chronic, 
ceased; he felt well, happy and ambitious. At times he had lonely 
hours and longed for someone to care for him; someone to understand 
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and help him. We know his longing was for the mother, but he thought 
a wife would fill that longing and became engaged to a young English 
girl. A few months later the engagement was broken; he found himself 
not in love and felt that he was a failure and that she considered him 
one. In psychoanalysis we know that the feeling of being a failure 
is a symptom of psychic impotence, caused by infantile reaction to the 
demands of life—shirking responsibility, longing to have life made easy 
for him, shielded and protected. 

The engagement which had begun in England was broken in America. 
Upon his return to this country, the patient found the old depressions 
coming whenever he visited his mother in the childhood home. The 
sense of loneliness became so great that he again tried to find a wife. 
Whenever he saw a girl attracted to him he became alarmed, fearing 
that she was not the right one and he must seek further. Of course he 
could not find the right girl; unconsciously he was looking for a mother 
and did not want a woman to create with. His cough had become 
constant, with expectoration. He distinctly felt that he was nervous, 
suffered from indigestion, and began a systematic search for a wife as 
one searches for a cook, asking to meet any young girl of whom he heard, 
and calling upon her a few times. His cough did not attract young 
girls, nor his conversation about food, cooking and the things mother 
used to do. He felt a great craving for children of his own. His con- 
versation, aside from scientific subjects, chiefly concerned having chil- 
dren, scorning the married woman without children, and the fear of 
American woman to reproduce. He was tempted to ask every young 
girl if she would be afraid to have children when she married. 

About this stage of his career he heard of psychoanalysis. He was 
beginning to realize that there was something wrong other than physical. 
He had had two slight hemorrhages. Frequent examinations of spu- 
tum showed no tubercle bacilli, but he was not finding satisfaction in 
scientific work as formerly, and his longing for home comforts and some- 


~ one to minister to his wants increased, until he was fortunate enough to 


find a home in the family of a trained nurse. And then did his condi- 
tion improve? Not at all. Like a child who controls his hurts or 
grief until he finds his mother to witness his suffering, so we find the 
patient in his new and comfortable home going to bed with frequent 
attacks of indigestion and high fever lasting several days. The nurse 
did not respond with the mother care. 
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Tubercle bacilli were discovered in the sputum a year later. His 
physicians sent him to a sanatorium for three months. He returned 
with a totally arrested case, in fine health, having gained over twenty 
pounds. The cough had ceased. After again going to live in the 
family of the nurse, his cough returned and he concluded to submit to 
a psychoanalysis. He admitted having practised masturbation since 
childhood. A few attempts at intercourse in prostitution, and later 
with a former sweetheart who had since married, were failures owing 
to ejaculatio praecox. The desire for marriage and children was always 
with him, and the subject of his jokes and arguments. He was greatly 
troubled that he could not love anyone,—“the warm feeling,” he 
called it. 

His first dream was: 


I was in the laboratory, going upstairs. The stairs were peculiar and sur- 
rounded a deep place like a well. They grew very insecure and I had to cling 
with much difficulty to keep from falling down. The stairs changed to some 
beams which were rickety and old looking. I was holding in my hand some 
apparatus from the laboratory. The air was full of something like dead 
leaves or small pieces of brown paper. They got in my mouth. I had to 
spit them out; my mouth was full of them. I could not get ridof them. I 
awoke in great fright and fear. 


Analysis: Scientific life has provided the means for his advancement, 
which, however, has been unsatisfactory, owing to his constant fear of 
falling in a depression, with the severe attacks of indigestion, and being 
incapacitated for several days, the danger of which increases as he goes 
on,—grows older. The well-like place brings associations of a well in 
his childhood home, which the patient used to look down into with much 
fear. As the earth is a symbol of the mother, and water the symbol of 
life, so the well with water is a symbol of the depths from which we are 
born, and to which we are always in danger of falling back (regression 
to infantilism). Stairs, symbolizing ascending out (masturbation). 
The apparatus he holds (his scientific work) is cold, metallic, lifeless, 
which can give him neither love nor warmth (masturbation). The air 
(life) was filled with the decay (old mother after menopause) of dead 
leaves, brown paper, toilet paper (anal-erotic) infantilism, which chokes 
his power of expression, and has in reality prevented his becoming a 
famous scientific man. 

Another dream full of the cause of the patient’s illness: 
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away from the house and smiled. 


children, and of his continuous jokes about having children, 


scious is a barrier in name only, as is the name of mother. 
encourages the uncontrolled libido, she smiles at the negro. 


the changes in the mother’s face as it fades from sight. 


I saw a house. Mother was sitting before an open window which had in 
it a cotton fly-netting. A negro man stood outside before the window. 
Mother smiled at him; then her face seemed to change or fade away. I swore 
and cursed at her by all that was holy. Julia, a young girl, stood a little 


This dream, after three months of analysis, shows the difficulty the 
patient was having in separating the mother and sweetheart in his 
ideal home life (mother in the house). He wanted to marry because 
he wanted children, a very reasonable wish, but not to be carried to the 
extent of asking every girl he met if she would be afraid of having 


In dream- 


analysis every man in the dreams represents the patient in some as- 
pect of his moral or physical life. We see the mother in the house, 
and the patient (negro standing before the open window covered with 
cloth netting symbolizes the gross sexual libido standing before the 
mother, not before the young girl). The netting placed by the uncon-. 
The mother 


One of the 


mechanisms of the dream is called displacement. We have an instance 
of it here where the principal effect of the situation is transferred from 
the mother to the patient. In the dream she smiles at him, but in 
reality he has been coughing.to attract her all his years of manhood. 
As in the first dream where his mouth is full of desire for her, it chokes 
him, he has to spit it out. Every dream is a logically arranged expres- 
sion of wishes. The result of smiling at the libido animalis is shown by 


The patient was reminded that the mother is the first love of every 
boy’s life. He answered that he knew he loved her and told thestory 
of the first and only sympathetic feelings he remembers experiencing. 
When he was a boy of eight years a little sister was born into a family 
of six boys; she died after a few months. His mother never seemed to 
recover from the disappointment; she used to shut herself up and weep 
for hours and tears were in her eyes as she moved around the house 
doing the work. Her face looked so thin and drawn. He remembered 
how it made his heart ache, and he would go out to the barn, hide away 
in the hay and cry as he had seen her do. Then he recalled having won- 
dered how he could make her happy and repair her loss, and he resolved 
to have a little daughter for her as soon as possible. He was not quite 
sure how to arrange it, had seen the animals on the farm giving birth, 
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and had been told something had been done or given them to make 
them have young. What could he give his mother to make her have 
another little sister? He did not know, and dared not ask, but it had 
to be done somehow. He knew a daughter would have to be born 
from her body, or she would never love it, as she did not care for the 
neighbors’ children. 

The struggle for existence and an education had crowded out con- 
scious memories of those tender love-sorrows for his mother, but they 
had lived on in his unconscious self and came again into consciousness 
in his analysis. The infantile hero-wish to be the knight and rescue his 
mother from her unhappiness made it necessary for him to give her the 
little daughter to be born from her body. She would be happier so than 
if the daughter came from his father’s giving, for his mother did more 
for his comfort than for his father’s. The sufferings from the painful 
fixation of the libido, binding his life-energy to the mother’s wishes as 
a dead weight, sought relief in the curses of the dream as in a volcanic 
eruption. 

A dream showing the cause of the patient’s indigestion and consti- 
pation when living in the nurse’s family: 


I was in the kitchen at home. Mother was there. I was fixing something 
brown in a pan, looked like molasses cake, and put it in the oven. The tele- 
phone rang on the back stairs. I answered it. 


This was one of the dreams of infantile pleasure-phantasies which 
played a large réle in the patient’s analysis, showing him how he was 
hanging on to his infantile ways of pleasure seeking and self-indulgence, 
which are repulsive to his better self. In taking his history, one of his 
complaints was constipation. For many years he had taken cascara 
every night and sodium phosphate in hot water every morning. In the 
analysis of the dream the word, “kitchen,” brought associations of 
“food, enjoying a good meal, very fond of milk, drink a large quantity 
every meal,’’—intestinal associations. Very often after enjoying a 
good meal a severe attack of indigestion follows, when the eyes water 
and tears flow down the face. When asked why tears, as they do not 
accompany indigestion, patient answered he did not know unless he was 
weeping for his mother in the unconscious, as she was in the dream with 
his food, but in reality she was so high-strung and irritable he dreaded 
going to see her. The intestinal symbolism of the kitchen and some- 
thing brown which the patient is putting into pans and into the oven is 
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the explanation of his constipation and shows an archaic activity of 
lower cultural levels to which patient sinks in his regression, correspond- 
ing to early childhood and only comprehended in terms of psychology 
of the most primitive people.! 

The following dream the patient brought in great glee, saying, “‘See, 
in this dream I have a son, I am a father with my own child.” 


Dream: I am holding a child on my lap,—a little boy about three years old. 
He is eating some very rich cake, but instead of eating it, he holds it in his 
hands, plays with it, makes a lot of crumbs—just a mess. I try to catch the 
crumbs in the apron he wears, but he wont let me. He jumps down and 
the rich crumbs fall all over, are scattered and wasted. 


The associations brought out the following analysis: 
The patient is the child who has wasted the richness of life by playing 
with it. According to the patient’s introductory remarks, the dream 
shows that his son (his creative work, of which he is the father, his 
scientific work) has been only a plaything with him, as large sums of 
money had been given him to expend in scientific research, but he had 
never been able to do real constructive work. Although he had been a 
fairly successful man in scientific research, his work had been entirely 
for his own gratification. A helpful insight was afforded to the patient 
by that dream. In the course of the analysis, the dreams showed why 
he had not become a leading scientist, just as his craving for children 
was not a love for children by the patient. When he remembered his 
lowly, penniless origin, and the mighty efforts he made to secure his 
education, he felt that his was a great success which could not have 
been achieved had he been infantile. Thus arose resistances. Of his 
scientific success he built a high wall as a defense, behind which he hid 
in his analysis. 

At last, by sympathy and encouragement to shut out his childish 
self and to guide himself still further on to home, love and wife, with 
continued scientific work, he was led to overcome (opposing his former 
principle of running from everything disagreeable as his mother had 
shielded him in childhood) the resistances that had hindered him from 
gazing at his own naked mental disposition. He recognized his ar- 
rested case of tuberculosis in three months at the sanatorium was due 
to the exceedingly clever physician in charge, who receives only twelve 
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patients at a time, calling them “boys” and “girls,’”’ while he assumes the 
role of a father with a family of very unruly children and is the butt 
of all their fun and practical jokes. In the sanatorium each newcomer 
falls readily into the spirit of the place. The days, from 6 a.m. to 8 
p.m., are spent on the open porches, sitting in rocking-chairs with many 
soft pillows, feet in another chair, dressed in thick flannel and wrapped 
in a heavy flannel blanket, with neck and chest bare. Through zero 
weather, winter storms of rain or snow, they must stay and face it, 
sleeping at night with the light covering of one blanket. Such are the 
heroic measures this physician, who knows not of psychoanalysis, uses 
to overcome the infantile in his patients. A large appetite for food 
soon comes, which is further stimulated, and the patients eat enormously. 
Good food with pure air surely aids their digestion. Fun and merri- 
ment in conversation, planning jokes on the doctor when he is absent, 
games, help the hours along. Sometimes, covered with snow, orwet 
with rain, they would like to complain, but it is forbidden. They are 
never allowed to be silent; no masturbatory thinking, phantasying in 
the unconscious, is possible. The patients gain in weight from 10 to 
20 pounds; their faces look rugged from the exposure. Our patient 
realized after his analysis that the secret of success in the sanatorium 
was the spirit of fun and jokes, provoking much laughter, which af- 
forded relief from their complexes,? but these were not broken as in 
psychoanalysis, causing a relapse in the patients’ cure which they may 
succumb to years later. A thorough analysis of a tuberculosis patient, 
showing him the infantile trend of his desires, and helping him to put 
his energy into creative work, rather than in childish longing, results 
in the same health as in the sanatorium. The cough was einai he 
the sputum the discharge. 
The last dream this patient brought shows the conquest: 


I was in a room and having a hard time to keep out two boys coming in 
the door. I recognized one of them as a young son of one of my scientific 
colleagues; the other boy I did not know. At last I succeeded in putting 
them out and shut the door. As I turned around, I was surprised to see the 
room had changed and was the room of a former sweetheart. I do not know 
what room it was in the first part of the dream. 


This dream scarcely needs analysis. One of the children represents 
the child in his scientific work; the other, the unknown child in himself, 
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which he did not know existed. And when he succeeds in shutting out 
the infantile from his life he finds himself surrounded with health and 
happiness. 

Two other cases are given with less detail: one a younger man, un- 
married, the other a young married woman; and in each of the three 
cases the cough serves as a call for help. The young man was twenty- 
eight. He had complained of bronchial colds, lack of concentration 
and great restlessness when in his office. He was always well when he 
was not working; and from his inability to endure office work and general 
routine work, he was judged to be tuberculous, with his frequent cough 
and a fever at times. He gave his history as being like other boys in 
his youth so far as he knew. He did well in grammar school, but, as he 
approached the adolescent age, in high school he had difficulty in con- 
centrating and was finally expelled for refusing to work. He then went 
to a business school for a month, and “broke down” with a cold and 
cough. Thus he escaped the unpleasant school work which he did not 
like. He was kept in the house for a few days, went off to the country 
with some cousins, had a fine time, came back and went to a business 
school for one year. He was then fifteen years old, and started to work 
for a Spaniard. He was discharged after a week for lack of experience. 
His next position was for four weeks, the next for ten weeks; and he 
then went back to school and prepared for college, doing four years’ 
work in two years and entered college without conditions. He was 
interested and we find no history of a cough; but a great fear of tuber- 
culosis began then as his chum died of it, and he saw him go through 
the various stages of the disease. 

From college he went to a newspaper office doing editorial work and 
travelling, which he liked. He enjoyed sitting around hotel lobbies and 
taking it easy. During those years he sent home money to his mother 
to pay her for his education and to help pay for the younger brother 
at college. At the beginning of the war he enlisted but was refused on 
account of “poor eyesight and fast heart action.” In the navy he had no 
physical examination, was accepted and put in an office for secretarial 
work on account of his newspaper experience. He had to work eight 
hour shifts, and refused to work on the night shift, but either had to 
work then or leave. He then caught cold on the night shift, and went 
to the navy doctor who said the patient was run down. He began 
coughing with a hard cough. The doctor said it was bronchial, and the 
patient was given two weeks’ vacation as he could not sleep and com- 
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plained of pain in his back and side. In two days after going home the 
cough stopped. He stayed home five weeks and then went back to the 
office and felt fine, but nervous, and the pain again came in the back. 
He was simply morally too weak to bear a burden of work. 

He never liked athletics, and always had a queer habit of feeling his 
chest and laying his hand there when a boy. Later when he was with 
his chum with tuberculosis, the patient thought he must have the same 
from his desire to lay his hand on his chest, although he was perfectly 
well. Another college chum died of tuberculosis and then the patient 
began to wonder what he would die of and thought it would be either 
tuberculosis or drowning. When he goes home to get over a cold, 
mother keeps him in bed, cooks him up what he likes to eat, and always 
has done so since he was a boy. He dislikes eggs and milk, and butter 
nauseates him (associates it with castor oil). They always cover it at 
home so he cannot see it. His mother is an invalid with varicose veins 
and eczema, and is nervous; but she is very rugged in some respects, 
and always willing to go out with him nights. His father never was ill 
a day in his life. In his analysis the unconscious showed an infantile 
condition hiding behind the mother, dreams of lying in fields of daisies 
(mother was a daisy he said), dreams of anxieties, of energy accumula- 
ted which he discharged only with the mother, hence his nausea with 
butter. 

Another more complicated case was that of a young woman of twenty- 
two, of German parentage. She was married when eighteen years old 
and had a baby in nine months, a boy, now nearly four years old. Al- 
though now living with her husband, she had left him twice and re- 
turned in order to keep the child, as the father could claim the boy leg- 
ally. The husband was very irritating to the patient, and, although he 
was fond of her, she disliked him intensely. Since the birth of the child 
sexual intercourse with the husband produced great nausea. Her father 
and mother and one married brother were living. The patient’s mother 
lived with her; the father worked in a distant city. She does not agree 
with her husband or father, but the mother is sweet and self-sacrificing; 
and the patient often feels irritable. While pregnant the patient was 
angelic, but was very ill and four days in labor at the birth of the child, 
and has felt tired of husband and bored with him ever since, living an 
irregular sexual life as temptations came. 

When the patient was a child she always felt that she had no rights; 
she wanted to study music but was not allowed to. When eight years 
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old her uncle attempted coitus with her and afterwards used her for 
sexual purposes. It did not shock her but was tiresome. With no 
power of resistance she gave up all efforts of self-assertion. At the 
time of her first separation it was necessary to support herself, and she 
applied for a position of typist and secured one with a married man 
with a family. He was kind and sympathetic and fatherly, which im- 
mediately won her heart, as she had not known that type of man. He 
learned her story and learned how weak of purpose she was, and at- 
tempted to arouse in her some appreciation of her husband for his faith- 
fulness to her but to no avail. She worked two years for him, resulting 
in a strong libido attachment to the employer and an increasing dislike 
for her husband. Her employer was philanthropic, saying his greatest 
satisfaction was in helping waifs of humanity, and repeatedly declaring 
he would like to find some poor little tuberculous girl whom he could 
restore to health and usefulness. He had helped the patient to the 
extent of giving her money for vocal lessons, as her instructor said she 
had an unusually fine voice and the employer hoped a sublimation of 
her talents would develop a stronger character. 

The patient often wished her employer’s wife would die and that 
she could marry him; his devotion to wife and children caused her much 
jealousy. She was slight and frail in appearance, and used her in- 
genuity to work on his sympathy. She complained of the cold and at 
Christmas time came a handsome fur coat. During the epidemic of 
influenza our patient was ill with what the physician diagnosed as in- 
fluenza, and the employer went every day to see her, with delicacies. 
She enjoyed the visits and only wished he would continue them, but 
when she recovered and went to the office again to work he went no 
more to her home. She stopped singing and began to cough. Again 
the physician was consulted and pronounced her cough as bronchial. 
She became quite reckless in going to extremes of fatigue, and when in 
the neighboring city for dinner on the night of the peace celebration 
with some gay companions with whom she had been running around the 
city for the entire day, she had a hemorrhage from the lungs. Her em- 
ployer was notified at her request, and he ordered her sent to a hospital. 
A thorough examination was made, tubercle bacilli were found and ar- 
rangements were made to send her to a sanatorium. 

A psychoanalysis was begun about two months before the attack of 
influenza, and in the analysis she saw the necessity of breaking the at- 
tachment with her employer. She had asked for her analysis as the 
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most conscientious manner of freeing herself from her attachment, and 
also of saving her from being a victim of her own weakness in prostitu- 
tion, which is often the result of a sexual life fanned into flame at an 
early age. She was very clever in her dream analysis; associations 
came freely; she saw the picture of her life as a jelly fish and equally 
without any urge of life. Her only wish was to cling to her employer 
as a parasite, taking all the strength she could from him. She called 
him by his first name in speaking of him, and said, ‘‘ Well, now I have 
my wish, with T. B. germs my husband will not expect any married 
life from me, and I am also an object of interest to K. (her employer). 
He is so sorry for me and sends me so many nice things.” 

In the beginning of her analysis she succeeded in freeing the blocked 
libido sufficiently to use her energy for a few weeks in hard work with 
her studies of voice-culture; but when she realized it would ultimately 
mean a separation from her employer, with great perseverance and self- 
reliance on her part, the old childish wishes pulled her back into the 
unconscious, The following dreams show the progress of the uncon- 
scious conflict; the first one is after two weeks of analysis: 


Dream: Seem to be sitting in a theatre beautifully dressed. Have a feel- 
ing that I must leave to catch a train for New York. I get up to go out, a 
man precedes me as if to show me the way out. It is dark. We step into 
one of the exits, he holding aside a red velvet curtain. He seems to fondle 
me as we go down the stairs. When I get to the bottom of the stairs, instead 
of being beautifully dressed I have on a Denton sleeping garment like the chil- 
dren wear. I make some excuse for my appearance for I know that in New 
York it will be different. I say that I must hurry and get dressed or I will 
miss my train. 


Associations showed that the theatre symbolized to the patient the 
pleasures of life which she must leave, for psychoanalysis (New York) 
called her away. But as she tried to abandon her present life, the in- 
fluence of her uncle, who ruined her, preceded her and opened the exits 
of her life. The velvet curtains were red; they guarded the entrance; 
he opened them (his assault on her). With his influence she goes down 
into prostitution; she had not grown any and finds she has a fixation; 
she is still a child (Denton sleeping garment). She feels that if she gets 
dressed in time, she can change her life and find a new one (catch her 
train). 
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She has caught a glimpse of being more beautifully dressed, having a 
more satisfactory life through her analysis, but the child in her is so 
weak, the fixation so strong, she hesitates to attempt an independent 
life. The conflict is shown in the next dream: 


Was on the porch of a house with large rooms. A baby had come down 
stairs and stood by the door looking out. There is a landing on the stairs 
and the baby has soiled the lower half, and is naked. I go in the house to 
clean the stairs but see a boy holding a baby and I play with it. Then I 
seem to be watering bushes on a lot, the ground is sandy and barren, the 
bushes do not grow well, there are only 2 or 3 of them. As I water the last 
bush I feel very weak, my nose begins to bleed, then I walk around the 
terrace. I begin to menstruate, some of the blood drops on the ground. 


The patient symbolizes herself as a house with large rooms; she has 
not entered; she had not yet come to herself to fulfill her possibilities 
but has remained a child descending and soiling her path as she did so. 
Then she marries. The boy in her dream is her husband and she is the 
baby he is holding. She sees how barren and unproductive is her life in 
the symbol of barren soil; she feels she is a poor mother and is too much 
a child herself, and unable to control her life (blood drops on the ground). 
The next dream shows the regression (the unconscious has been stronger 
than the conscious) which came after the influenza when she could not 
or would not use her voice: ; 


A man comes up the stairs and says he has come to give someone a music 
lesson. I tell him I don’t know of anyone there taking lessons. I say “there 
is no one home.” I now go into a room and see Dorothy Beck lying in a 
crib. She is a little child. She seems cross and peevish. I take her up in 
my arms and console her. I carry her around and try to turn on the electric 
lights. I cannot make them work; it is all dark. Then I seem to be lying 
here in bed. Someone comes in and tells me I have an incurable disease, 
and that my baby has lost his mind, not insane, just vacant. Some person 
brings the baby along the hall; his eyes have a vacant look; he does not even 
recognize me. 


The first part of dream shows the regression clearly,—that she will 
not seek a sublimation in the emotional outlet of music. “There is no 
one home.” She died when she was eight years old (Dorothy Beck asso- 
ciations were, ‘‘she was a sweet little girl who died when eight years 
old. We were both the same age. She died of heart disease”), as she 
symbolizes herself as Dorothy Beck, and has a broken heart. She 
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cannot turn on any light; 77s dark. She gives up the effort and goes to 
bed, a symbol of returning to the helpless infant age. The uncon- 
scious wish is to remain there always, not living in the conscious world 
of work and effort, (baby’s mind not insane, just vacant). Her first re- 
mark after telling the dream was that tuberculosis would separate her 
from her husband; he would make no sexual demands now; and further 
she could claim her employer’s attention and sympathy. In the dream 
she does not want to be cured, for then she will have to be taken care of. 
She is the baby; the vacant stare is that “‘none so blind as those who 
will not see.” She does not want to see the picture of her true self. 

In studying the unconscious of these tuberculous patients we find 
their morale is noticeably different from the average medical or surgical 
patient. They are whimsical, have no sense of responsibility, and often 
do not hesitate to spread infection. The nature of many adults suffer- 
ing from clinical tuberculosis is that of a child, selfish, self-centered, 
irritable, easily angered, easily pleased, capricious with their food, will 
eat only what they like, eating irregularly, and appearing underfed. 
Many tuberculous patients have a pronounced neurasthenia which 
becomes more marked as toxemia is prolonged. The patients are weary 
without physical exertion, as neurotic people are, and tire upon the 
least effort whether of a physical or mental nature. They become irri- 
table, quarrelsome and lack self-control. They like to have things 
done for them, and see their friends make unusual sacrifices without 
show of appreciation. Their strong infantile reactions, in that they 
utterly disregard others, are egoistical, dissatisfied and ungrateful. 

The neurotic side of tuberculosis has impressed some writers so deeply 
that they look upon the strengthening of the self-control or psychic . 
energy as important for the physical rehabilitation as the food, rest, 
and fresh air therapy. Although psychotherapy is given such an im- 
portant place in several sanatoriums, the physicians in charge do not 
seem to know or recognize the unconscious conflict exhausting the pa- 
tients’ energy; and they approach the subject from an entirely different 
point of view, some working with suggestion, others with more physical 
means such as exposure to hardships, etc. Such physicians who en- 
deavor to use psychotherapy with the tuberculous patient are broad 
enough to realize that throughout history medicine has been surrounded 
by mystery. We are still ignorant as to the cause of some of the-most 
common ills of life, even the wart,—most common offender of boyhood,— 
and epilepsy. The enormous amount of research on cancer brings no 
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solution. In former years we had a childish faith in the power of the 
physician. We know now it was not warranted. The physician had a 
mere smattering compared to the knowledge of the present day, but he 
had common sense with cheerfulness and sympathy. When the science 
of medicine entered new fields of investigation, such astonishing dis- 
coveries were made in medicine and surgery that a demand was made 
upon the intellectual powers of the students. In the eager search for 
proof of their new theories the individuality of the patients was almost 
lost sight of. Indeed, the medical student seemed to forget he was 
applying his new scientific principles to a human being. This was fol- 
lowed by a strong reaction from the public who lost confidence in the 
young physician. Too often it was not medicine nor operations which 
were needed to relieve suffering, but the sympathetic understanding of 
the old school physician. Some shrewd, ingenious people discovered 
this fact and built up an immense following, accomplishing results 
where physicians failed. Did the success of these people arouse the 
scientific research? Whocan tell? So great is the need of treatment of 
the individual that there is a circumvallatiom of opinion on all sides, 
enormously helped by the European conflict, for the protection of the 
rights of the individual. The medical world is perhaps the slowest in 
building this line of defense around the individual they still treat en 
masse. 

The depressing effect of the inhibited emotions upon physiological 
activity has been well established, and it should be the duty of the 
physician to improve metabolic changes through psychical control as 
through physical. While the chronic toxemia of tuberculosis is irri- 
tating to the nerve cell and produces general disharmony in the cellular 
activity, so also is a depressed emotional condition disturbing to cellular 
activity. In a psychoanalysis patients are able to see that these emo- 
tional disturbances result in a weak attitude toward life, desiring always 
their own gratification and unable to sacrifice the infantile wish. Psy- 
choanalysis cannot change the physical results which are produced by 
the tuberculous process, but it can greatly improve the functional 
activities and the physiological processes by relieving the patient of the 
great drain on his nerve energy through making known to him the un- 
conscious conflict between the heretofore unknown infantile wishes and 
the demands of conscious life. 
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Tuberculosis.—A memorandum by T. 
E. Chapman of the Local Government 
Board discusses the colony system. The 
experimental stage has not been passed, but 
that while the adoption of an extensive 
colony system is undesirable, it may be de- 
veloped tentatively along the lines which the 
present limited experience has shown to be 
most promising. The colony should be 
attached to the sanatorium, and not form an 
isolated unit; it cannot be self-supporting. 
The colony should not be confined to housing 
and training the early case; it should also 
offer asylum to the moderately advanced case. 
Occupation for the tuberculous should be 
carefully chosen. The Annual Tuberculosis 
Report of Belfast for 1917-18 shows that 1791 
patients were examined in the year 1914-15; 
3420 in the year under discussion; though 
more examinations of contacts were made, 
fewer new cases of tuberculosis were discov- 
ered in this than in the preceding year. En- 
couraging results were obtained in the use of 
special vaccines in secondary infections and 
in primary infections simulating tuberculosis. 
Tuberculin was found beneficial in glandular, 
osseous, and abdominal tuberculosis. The 
annual tuberculosis mortality of Belfast being 
estimated at 1137, calculation is made that 
for every person dying of tuberculosis five 
were under treatment. The sanatorium 
section deals with the old complaint that the 
disease is often advanced before admission, 
58 per cent of admissions being in the third 
stage. Another familiar complaint is the 
frequency with which patients leave at 
their own request. 

The Lancashire report for 1917 shows that 
at the end of the year there were 509 beds 
for the tuberculous and 30 dispensaries. 
Detailed figures are given for the six ‘‘areas”’ 
into which the county is divided. The sys- 
tem of notification is still so imperfect that 
many patients die before or within three 
months of notification. In spite of the fact 


that as many as 115 soldiers and sailors gave’ 


up sanatorium treatment before their term 
had expired, the results in the county’s san- 
atoriums are good. An analysis of over 
2000 cases shows that after a lapse of 60 


months or less, 80 per cent of the patients 
in the first, 60 per cent in the second, and 
39 per cent in the third stage of the disease 
were still fit for work. Active pulmonary 
tuberculosis is an exceedingly rare sequel 
to “gassing.” 

According to the report of the Kent 
County Council, the number of sputum 
examinations made by the Committee on 
Tuberculosis rose from 362 in 1912 to 1948 
in 1917. Twenty-one tuberculosis dis- 
pensaries have been started, and forty beds 
reserved for insured tuberculous patients. 
The average duration of sanatorium treat- 
ment was about 13 weeks. 

The report for Walsall for 1917 shows a 
decline in the notification of all forms of 
tuberculosis and in the mortality from pul- 
monary tuberculosis. Of all the patients 
discharged from sanatoriums, 58 per cent 
were “‘in full work” at the end of the year. 

The York report for 1917 shows that of 
the 70 sanatorium patients 2 died, 33 were 
discharged with the disease arrested, 14 with 
the disease quiescent, 21 without material 
improvement.— Tuberculosis, Editorial, Lan- 
cet, April 12, 1919, No. 4989, 628. 


The English Tuberculosis Service.— 
A scheme for a tuberculosis service was 
drafted by the Tuberculosis Society and ap- 
proved by the Royal Society of Medicine. 
The scheme asks for a special department of 
the Ministry of Health to deal with the pre- 
vention and treatment of tuberculosis. It 
asks that the personnel of this department 
should include medical commissioners, filled 
from the ranks of the tuberculosis service, 
who, along with other commissioners ap- 
pointed by the Crown on account of their 
special knowledge and experience, should 
advise a committee representing medicine, 
the public health services, local authorities, 
the Ministry of Pensions, trade unions, 
Friendly Societies, and other organizations 
interested in social welfare. No doubt will 
arise in regard to the need for codperation 
among all these agencies. The work of con- 
trolling tuberculosis has been hampered in 
one district by lack of funds, in another by 
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deficient resident accommodation, in a third 
by want of any organization for after-care, 
in a fourth by apathy on the part of the 
_ health authorities, and in a fifth by 
ailure to codperate with the general prac- 
titioner. All these defects must be rem- 
edied if success is to be achieved. But while 
admitting the necessity for codperation in all 
branches of tuberculosis work, the amateur 
administrator might argue, with some show 
of reason, that no far-reaching scheme of 
prevention and treatment should be organ- 
ized from top to bottom, from patient to 
Government department, for the sake of 
one pathogenic organism. Surely, he would 
say, the Pfeiffer bacillus or the pneumococcus 
or the new filter-passer has a similar claim 
to a special anti-service. But in practice, 
tuberculosis is a special case. It is a life- 
long infecting agent of relatively low in- 
fective power, raising problems of prevention 
and treatment which exist side by side and 
must be dealt with concurrently. Tuber- 
culosis seems, in fact, to provide at present 
the most promising field for that combina- 
tion of clinical and administrative service for 
the development of which all eyes are turned 
towards the Ministry of Health. The mech- 
anismof such a tuberculosis service mayin the 
future be found applicable to other than the 
white plague. If so, pneumonia and influ- 
enza, standing as they do in such close rela- 
tion to the problems of tuberculosis, might 
then be associated with it. But there ‘is 
no reason for hesitating to make a beginning 
with the codrdination of measures against 
tuberculosis. Granted that a special tuber- 
culosis service has its justification at the 
present time, it is no less certain that its 
relation to the general public health service 
must be an intimate one. There may be, it 
is true, a certain number of medical officers 
of health who are inclined to treat the tuber- 
culosis officer as a clinical tyro; there may be 
also inexperienced tuberculosis officers with 
bees in their bonnets, whose acquaintance 
with the ways of local authorities and with 
the mechanism necessary to deal with social 
conditions leaves something to be desired. 
It is obviously expedient to make the tuber- 
culosis officer responsible for the administra- 
tion of his own special work; but when all is 
said and done it would be impossible for 
him alone to provide those large measures of 
reconstruction (clean streets, open spaces, 
proper housing) which are destined to play 
such a large part in raising the standard of 
public health on which the prevention of all 
disease largely depends. The tuberculosis 
problem will not be solved by working in a 
water-tight compartment. The spirit of the 
times is against it. Any such proposal 
would be reactionary, not reconstructive. 
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We see little hope of lasting benefit from any 
scheme which does not make the local 
authority (whether county or county bor- 
ough) the codrdinating center of all hygienic 
and social measures in its own area. There 
is a movement on foot to enlarge the Public 
Health Service along the lines of the proposed 
changes in the constitution of the Society of 
Medical Officers of Health. This is more 
urgent at the moment than scales of sala- 
ries and commissionerships.—A Tuberculosis 
Service, Editorial, Lancet, February 22, 1919, 
No. 4982, 304. 


Tuberculosis Among Industrial 
Workers.—The author’s attention was at- 
tracted to the subject by the increased mor- 
tality from tuberculosis in women at ages 15 
to 45 since the outbreak of the war. First 
the genera] question of the mortality from 
tuberculosis of industrially employed males 
is discussed. The authors point out that to 
measure the direct influence of employment 
itself is a most difficult task, since the actual 
death-rate is the product of the combined 
action of factory conditions, housing con- 
ditions, and the inherent resisting powers of 
those employed, while the available data 
are open to many criticisms, some of which 
they specify. Secondly, the morbidity and 
mortality of industrially employed women 
are examined. The less unreliable figures 
are collected—in particular those from the 
elaborate German analysis of the Leipsic in- 
surance companies, which at least proves 
that the morbidity of employed women is 
higher than it should be. For instance, the 
annual case rate of tuberculosis for women 
employed as bookbinders is 9.5 per 1000, 
while for domestic servants it is only 2.2. 
But the reader will share the author’s dis- 
appointment with the extremely meagre 
statistical data as yet available. Third, 
the regional distribution of tuberculosis 
among women before the war is studied and 
it appears that the correlation between the 
death-rate from tuberculosis and the death- 
rate from other causes decreases with urban- 
ization, being greatest for rural districts and 
least for county and metropolitan boroughs. 
A difference similar in form but showing 
throughout lower absolute correlation was 
observed for males. The lowest correlation 
of all was found for thirty-three towns, 
centers. of great industries. The authors 
think that this somewhat strengthens the 
argument for a special industrial factor in 
the genesis of tuberculosis. Fourth, the 
war-time statistics of England and Wales are 
examined. They tabulate the ratios of tuber- 
culosis mortality to mortality from other 
causes (women aged 15 to 45) in the principal 
administrative units of England and Wales 
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from 1913-1916; it appears that the ratio 
has increased in a majority of areas and there 
is a faint indication that the increase has 
been more general in the industrial areas. 
They also provide a series of graphs showing 
the proportionate mortality of women from 
phthisis at each age group in a series of repre- 
sentative groups of towns, from which it ap- 
pears that in London and the great industrial 
towns the proportionate mortality at ages 15 
to 20 has been increasing through the war. 

Fifth, a careful account of Tebb’s field in- 
quiries in Birmingham is given. The out- 
come was that, although no trade habit 
directly conducive to the spread of tubercu- 
losis could be detected in the munitions 
factories, with one doubtful exception, the 
hygienic conditions, particularly with respect 
to ventilation, in factories of older type and 
construction were found to be thoroughly 
unsatisfactory, and the incidence of tubercu- 
losis upon the employees in such factories, so 
far as could be determined in a sampling 
inquiry, were especially heavy. 

The general conclusions reached by Green- 
wood and Tebb were: (1). The incidence 
of pulmonary tuberculosis upon the em- 
ployees in particular trades was higher 
than could readily be accounted for by the 
hypothesis that these trades attracted persons 
of inferior physique and low general resistance 
to disease-producing causes. (2) The inci- 
dence upon inhabitants of towns was similarly 
greater than could be accounted for by the 
general lowering of health associated with the 
bad home environment of the urban poor, and 
also pointed to an industrial factor. (3) The 
proportionate mortality in women at ages 15 
to 45 has increased in a majority of regis- 
tration districts since the outbreak of war. 
(4) The proportionate mortality in girls 15 
to 20 has increased in the great industrial 
towns. (5) A field inquiry in Birmingham 
has revealed a relatively greater incidence 
of phthisis among those employed in hygien- 
ically unsuitable factories. Much more re- 
mains to be done before the conclusions 
suggested can be deemed established facts 
of science.— Tuberculosis among Industrial 
Workers, Editorial, Brit. M. J., March 15, 
1919, No. 3037, 316. 


Experiences with Pulmonary Tuber- 
culosis.—Montenegro remarks that if he 
had preserved all the records he would have 
40,000 cases on which to base his conclusions. 
But 20,000 adult cases are enough, and he here 
classifies this material. Over 18 per cent were 
under 20; 40 per cent, between 20 and 30; 25 
per cent, between 30 and 40, and a cent, 
between 40 and 50. There were familial ante- 
cedents in only 26.53 per cent of the 8939 
cases in which this was investigated. This 
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group included 4.57 per cent with tuberculous 
husband or wife; 11.6 per cent, tuberculous 
parents, and 8.9 per cent, tuberculous brothers 
and sisters. This low familial percentage is 
due to the fact that the familial group of in- 
fections so often prove fata] before adult age 
is reached. In only 62.36 per cent was there 
history of some precursor disease, bronchitis 
in 28.67 and pneumonia in 10.41 per cent, 
tuberculous lesions elsewhere in 2.12 per cent. 
Early hemoptysis was noted in 48.16 per 
cent, and he insists that every hemorrhage 
from the lung in the young, if mitral stenosis 
and echinococcus disease can be excluded, is 
a sign of tuberculosis. It is not a grave 
symptom if not too profuse and if not accom- 
panied by fever. He found a record of hemop- 
tysis in 52 per cent of the men and only in 
48.88 per cent of the women. The right side 
was affected in 36.79 per cent of 11,485 cases, 
and the left side in 11.47; both lungs in 51.72 
per cent, the sexes about equally represented 
in each group.—Veinte mil casos de tuber- 
culosis pulmonar, J. V. Montenegro, Progres. 
d. l. Clin., October, 1918, vi, No. 70, 205. 


Metropolitan Life Insurance Company 
Sanatorium.—A casual study of the de- 
tailed medical report will show certain 
features which will bear emphasizing. There 
is a moderate falling off in the number of 
patients admitted to the Sanatorium during 
the past year (from 297 in 1917 to 267 in 1918). 
The decrease is more noticeable when com- 
pared with the fact that in every previous 
year there has been a considerable increase in 
the number of admissions over the preceding 
year. Thereare probably many causative fac- 
tors entering into this situation, but the 
difficult labor situations incident to the 
war have been largely instrumental in 
bringing about this reduction. It has been 
very difficult to persuade men to relinquish 
lucrative positions and enter a period of idle- 
ness for what may have seemed to them 
minor ailments. Many have said that they 
could not “afford to be sick” during such 
times of scarce labor. Whether or not there 
will be the added penalty of illness remains to 
be seen, but certain it is that neglect of health 
usually brings its own retribution. Again, it 
may be observed that there has been a de- 
cided reduction in the number and percentage 
of tuberculous patients admitted. In 1917, 
out of a total of 297 patients admitted, 220 or 
74 per cent, were tuberculous, while in 1918 
out of 267 patients 146, or 55 per cent, were 
tuberculous. This isa very gratifying change 
indeed if we may believe that the majority 
of the cases of tuberculosis among the em- 
ployees has been identified and treated and 
that from this time on there may continue 
to be fewer cases of tuberculosis discovered 
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each year. What has been said above re- 
specting the reluctance of individuals to give 
up work during times of labor stress applies 
with peculiar force to the disease tuberculosis, 
in fact:there is probably no other universal 
disease which would be so unfavorably af- 
fected by such conditions as this one. Indeed, 
the fear that such may be the case is fore- 
shadowed in a measure by the marked dimi- 
nution in the percentage of incipient and 
corresponding increase in advanced cases of 
tuberculosis. Whereas from 1914 to 1918 
there has been a steady increase from 29 to 
66 in the percentage of incipient cases ad- 
mitted to the Sanatorium, in 1918 this per- 
centage dropped to 53 and the percentage of 
advanced cases rose from 34 to 47.—Metro- 
politan Life Insurance Company Tuberculosis 
Sanatorium for Employees, Mt. McGregor, 
Saratoga County, New York.—Annual Report 
for 1918. 


1917 Report of Wallum Lake Sanato- 
rium.—The State Sanatorium is located in 
the northwestern corner of Rhode Island, 28 
miles from Providence. The institution is 
built on the ward plan and has a capacity of 
176 beds for adults and 40 beds for children. 
During the year the hospital for advanced 
cases has been completed; it has a capacity 
of 150 beds. A playground for the children 
and a swimming pool have also been added. 
A work-shop has been constructed by the 
labor of patients and employees with rooms 
in which benches and machinery are to be in- 
stalled so that suitable patients who have a 
trade, such as jewelers and machinists, may 
do certain work which may bring thema little 
income. In this way it is hoped to keep 
such patients contented to remain longer at 
the Sanatorium and to render their cure more 
certain. In past years the patients made 
hats of raffia, trinkets of wood and bark, 
models of buildings, etc. They also worked 
in the garden, piggery and hennery. This 
yielded during the year an income of nearly 
$6000 with a profit of nearly $1100. Six 
hundred and twenty patients were treated, 
and 427 patients were admitted during the 
year. Four hundred and twenty have been 
discharged. Of the latter, one was appar- 
ently cured, 25 were arrested, 26 apparently 
arrested, 76 quiescent, 120 improved, 136 
unimproved, and 20 died. In 310 cases in 
which complement fixation tests for syphilis 
were done, 18 males and 9 females were pos- 
itive. The weekly per capita cost of sana- 
torium treatment was $9.77; the daily cost 
of raw food per person was $0.473. The 
most prominent symptoms before admission 
were: cough, expectoration, chills, fever, 
night-sweats, and pleurisy in the order given. 
Of those admitted, 240 were classed as mod- 
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erately advanced.—I3th Ann. Report of the 
Trustees of the State Sanatorium at Wallum 
Lake for the year ending December 31, 1917. 


Manitoba Sanatorium 1917 Report.— 
Three hundred and ninety-four patients were 
discharged during the year, 268 civilian and 
126 military. A large percentage of the 
soldiers were classed on admission as negative 
or not proven, many suffering from various 
other respiratory diseases. Contrary to 
popular idea gas is not in a great measure, 
if at all, responsible for the tuberculosis of 
soldiers. The disease in the soldier is not due 
to army infection, but to previous infection 
with breakdown in service. While some 
have broken down who likely would not have 
done so in civilian life,.on the whole the 
breakdowns due to army service seem to be no 
more numerous than might have been ex- 
pected in times of peace. The apparent in- 
crease in the incidence of tuberculosis is due 
to an average earlier diagnosis in the army 
than in civilian life, to the fact that practi- 
cally all enlisted men are treated in institu- 
tions, and to the fairly large proportion of 
mistaken diagnoses. While very far ad- 
vanced neglected cases are by no means 
uncommon the military cases come for treat- 
ment on the average earlier than civilians. 
The pleuritic form is a common form of 
onset. The 394 patients discharged during 
1917 were classed as follows: civilians, non- 
tuberculous on admission 9.8 per cent; of 
these discharged improved, 84.6 per cent; un- 
improved, 7.7 per cent; died, 7.7 per cent. 
Military non-tuberculous on admission 32.8 
per cent; of these discharged improved 54.8 
per cent; 38.1 per cent were discharged 
untreated and 7.1 per cent as quiescent. 
Cases classed on admission as Incipient, 
A: civilians, 15.4 per cent; military, 23.5 
per cent. Those who were treated were 
classed on discharge: civilian, apparently 
arrested 7.3 per cent; quiescent, 21.9 per 
cent and improved, 65.9 per cent; mili- 
tary, apparently arrested 6.7, quiescent 
26.7 and improved 56.7 per cent. Eight 
civilians only were classed on admission as 
Incipient B. They were discharged; quies- 
cent, 3; improved, 5. The percentage of 
admissions in Class Moderately Advanced, 
A and B, was about equal for civilians and 
military patients, 17 per cent. The civilians 
of this group were discharged with the follow- 
ing designation: apparently arrested, 3.7 per 
cent, quiescent 51.9 per cent, and improved, 
44.4 percent. The seventeen soldiers of this 
group were discharged as follows: quiescent, 

; improved, 10. One hundred civilians and 
thirty soldiers were admitted with the diag- 
nosis Far Advanced, A, B, and C. Of these, 
28 civilians and 12 soldiers were discharged 
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as quiescent; 57 civilians and 16 soldiers as 
improved; 10 civilians and 1 soldier as un- 
improved; and five civilians and 1 soldier 
died. Forty-four civilians were admitted 
and classed as apparently hopeless; 17 were 
discharged unimproved and 27 died. Of the 
9 soldiers admitted with this diagnosis all 
died. The most common tuberculous com- 
plications were: laryngitis, hemoptysis, in- 
testinal tuberculosis, and pleurisy. Among 
non-tuberculous complications were noted 
pregnancy, bad teeth, albuminuria and neu- 
rasthenia. The lowest temperature during 
the year was —49 in January; the highest was 
reached in July, 101.2.—Manitoba Sana- 
torium Seventh Annual Report for the Year 
Ending December 31, 1917, Including Audi- 
tor’s Report. D. A. Stewart, Med. Supt. 


The Tuberculosis Institute, Madras.— 
The Edward VII Memorial Tuberculosis In- 
stitute was opened on the 15th of July, 1916, 
and during the 53 months of that year, the 
total number of cases admitted was 1,431, 
and the average daily attendance was 65.28. 
Of the 1,431 cases admitted and examined, 
803 cases were found to be tuberculous and 
out of these 762 cases were suffering from 
tuberculosis of the lungs, while 41 cases were 
suffering from tuberculosis of the glands. It 
is regrettable to note that fully 65 per cent 
or roughly two-thirds of the cases admitted 
and diagnosed as suffering from respiratory 
diseases, were found to be suffering from 
tuberculosis. This high proportion of tuber- 
culosis amongst the respiratory diseases in 
out-patients must be considered as an indi- 
cation of the wide prevalence of the disease 
in the City of Madras. The patients who 
sought admission into the institute came 
from several mofussil stations, far and near, 
and there is no doubt that the institute is 
supplying a long felt want as a Central Tuber- 
culosis Institute and that it is gradually 
becoming known throughout Southern India. 
The director had some interesting enquiries 
made to ascertain whether tuberculosis can 
interfere with the attainment of puberty and 
whether tuberculous infection can delay the 
menopause. With regard to the first, the 
observations would tend to show that either 
the tuberculous infection has not materially 
influenced the age of attaining puberty or 
the development of the disease is subsequent 
to the attainment of puberty. With regard 
to the latter question the observations are 
yet too few to enable him to draw a conclu- 
sion. Nearly 25 per cent (182) of the tuber- 
culous patients admitted, were students—a 
fact that goes to prove more conclusively 
than anything else, the highly insanitary 
surroundings in which probably most of the 
student population of the city are living, 
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16.8 per cent of the tuberculous cases gave a 
history of infection in the family. In the 
treatment outlined by the director tuberculin 
plays an important réle—The Tuberculosis 
Institute, Madras, Review, Madras M. J., 
t, No. 1, 56. 


The Framingham Demonstration. 
Examination Campaign.—Two distinct 
medical examination campaigns have been 
carried out, in addition to the regular inter- 
campaign medical examination and consulta- 
tion work. The first took place the last week 
in April, 1917, when 1682 examinations were 
made. The second lasted five weeks in No- 
vember and December, 1917, embracing 
2791 new examinations. Preparatory to the 
first campaign the canvassing for examinees 
was done partly by nurses and partly by in- 
surance agents, the examinations were done 
partly at home and partly at the Health 
Station, and the-urines were examined at the 
local laboratory. In the second drive the 
canvassing was done entirely by nurses, the 
examining work took place in the homes 
and the urines were examined at the labora- 
tory of the Metropolitan Life Insurance 
Company in New York City. In the com- 
bined drives a total of 4473 examinations 
were made, including as many individuals. 
Twenty-seven physicians were engaged; the 
number of physician days was 353; the num- 
ber of actual examination days 24; the number 
of days per physician 13; average number 
of examinations per day 120.5; average 
number of examinations per physician 107; 
examinations per physician per day 8.2; the 
approximate number of examinations pos- 
sible for team of two physicians and one 
nurse per hour 4. The experience has been 
that the most satisfactory and economic 
method of carrying out examination work on 
a large scale is to have it done in the home. 
The average per capita cost for the combined 
drives is $1.84 including the urine examina- 
tion. The total number of separate families 
reached was 1783 or 2.5 persons per family; 
55 per cent of individuals were female, and 
46 per cent were under 14 years of age. 
1716 or 38 per cent belonged to the industrial 
age groups of 14 to 44 years. Of the total 
number 342 fell into the special follow-up 
group for questionable tuberculosis. Of 
these 174 or 10 per cent belong to the first 
drive and 168 belong to the second drive, 
this being only 6 per cent of the number ex- 
amined in the latter campaign. The per- 
centages eventually found to be tuberculous 
were even in the two drives, 28 per cent of 
those found suspicious at the first examina- 
tion. Including the tuberculous, 77 per cent 
of the total examined were recorded as ill, 
this including serious as well as minor affec- 
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tions. When serious affections alone are 
considered, 25 per cent of the total examined 
were recorded as ill. Of these, 64 per cent 
were suffering from affections which might 
be considered as directly preventable, 22 per 
cent were partially preventable, and only 14 
per cent were entirely nonpreventable. The 
rate of incidence of disease in the industrial 
age group was 71 per cent as compared to the 
rate for the total which was 77 per cent, but 
the percentage of individuals in the industrial 
group presenting serious illness was 26 
against 25 for all ages, while the percentage 
of total illness which may be considered 
serious in the industrial group was 37 
against 32 for allages. According to districts, 
it was found that the rate of incidence of 
illness was greatest in the most congested 
and least sanitary neighborhoods while the 
better sections and the rural communities 
presented a lower percentage of illness. 
Strangely this did not apply regularly as re- 
gards tuberculosis. The districts inhabited 
largely by Italians had the lowest rate 
while those occupied by Irish, as well as the 
most sanitary portions of the town, offered 
the highest incidence of tuberculosis. In 
this connection it is noteworthy that the 
very sections with the lowest tuberculosis 
rate gave the highest percentage of positive 
Von Pirquet reactions at a former survey. 
The total of tuberculosis cases discov- 
ered in both drives was 96 or 2.16 per 
cent of the total examined. Of these, 25 
were incipient; 17 advanced; and 54 arrested 
cases. Of the 96, 3 were cases of bone 
and joint tuberculosis; 5 were glandular and 
88 were pulmonary. The tuberculosis in- 
cidence among males was 1.81 as against 
2.38 for females. According to nationality 
groups the highest incidence was found 
among the Irish, 4.85 per cent; American 
2.58 and the lowest, Italian, 0.48 per cent. 
Comparing the Medical Examination Cam- 
paign with the Sickness Census, it seems 
evident that 12 times as much sickness can 
be discovered through examination than will 
be admitted at the time of the census; at the 
same time 9 times as much tuberculosis can 
be discovered as the census brings forth_— 
Medical Examination Campaigns. Framing- 
ham Monograph No.4. Framingham Com- 
munity Health and Tuberculosis Demonstra- 
tion. November, 1918. 


Framingham Von Pirquet Survey.— 
During the months of June, July and August, 
1917, 460 tests were done on children be- 
tween one and seven years. In the 6 and 7 
year age group the female children showed a 
distinctly higher rate than the males, 55 per 
cent positives against 38. For both sexes 
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combined the number of positive tuberculin 
skin tests was 33 per cent. The percentage 
of positive increases consistently with age, 
ranging from 15 per cent in the second year 
to 54 per cent in the seventh year. Varia- 
tions in the percentage seem to fall in racial 
rather than in social or sanitary lines. Thus 
the percentage in the Italian section was 46 
positive, while the section inhabited by Irish- 
American, French-Canadian, and Jewish 
gave a percentage of positive reactions of 
only 23. Yet the two sections do not differ 
much in sanitary conditions or economic 
status. Curiously, the tuberculosis mortal- 
ity rate among the Italian race is low com- 
pared with the rate among the Irish— 
The Framingham Demonstration. The Von 
Pirquet Survey, D. B: Armstrong, Bull. Nat. 
T. Ass., January, 1919, v, No. 4. 


Tuberculosis Problem in Massachu- 
setts.—The present needs of the campaign 
are three: First, knowledge as to how much 
tuberculosis there is in the state; second, 
clear and accurate knowledge of the machin- 
ery at present at the disposal for handling 
the disease; and, third, codperation of all 
forces, state, municipal and private. During 
1917 there were 4638 deaths from pul- 
monary tuberculosis in the state, which 
means that there is at least twice this number 
of consumptives needing treatment, and a 
far larger number of latent cases in need of 
educational and other measures to prevent 
them from becoming active. The state has 
four sanatoria with approximately 1000 beds; 
and a state infirmary with 350 beds for 
“state”? or non-settled cases. Certain other 
state institutions have also some beds for 
consumptives. There are 26 municipal 
tuberculosis hospitals with a total of 1500 
beds. There is one county tuberculosis 
hospital in operation and others in process of 
construction. These are intended for con- 
sumptives of smaller towns, where beds in a 
local hospital are not available, for patients 
who are too sick to enter the state sanatoria, 
or who need treatment while on the waiting 
list. For patients awaiting admission to 
state or local institutions there are also a 
number of charitable or semi-charitable in- 
stitutions. Other important equipment for 
handling the problem are the tuberculosis dis- 
pensaries and the State Department of 
Health and the numerous laboratories con- 
ducted by local boards of health where free 
sputum examinations are made. A less 
tangible, but even more important, part of 
the equipment, is the ability and willingness 
of the medical profession to diagnose tuber- 
culosis in its early stages and to institute 
active, detailed, and common sense treat- 
ment. Codperation of the various forces at 
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our disposal is one of the most important 
parts in the machinery for fighting the dis- 
ease. Each unit, sanatorium, hospital, dis- 
pensary, private physician, etc., must realize 
that their duty has not been fulfilled until 
the further care of the patient is taken up by 
the various other units which exist for that 
purpose. The case should be followed up 
after discharge from the sanatorium by dis- 


pensary or physician and not allowed to . 


relapse from a return to the old method 
of living. It is the duty of all to help to 
develop public opinion to the point when 
the dangerous and incorrigible consumptive 
can be accorded the treatment which he 
deserves.— The Present Needs of the Tuber- 
culosis Campaign in Massachusetts, J. B. 
Hawes, 2nd, Boston Med. & S.J., July 25, 
1918, cluxix, No. 4, 123. 


Tuberculosis in Western South Amer- 
ica.—This is a series of letters, each from an 
authority in the different countries, replying 
to de Madrid’s questionnaire. All empha- 
size the high incidence of tuberculosis in 
negroes, and also in the native Indians when 
they settle in towns. The death rate from 
tuberculosis is increasing in each country but 
much more rapidly in the towns. In Chile, 


the negro and Indian races have been so deci- 
mated by tuberculosis that these races are 
dying out, and the population is gradually 


growing white. Persons who return to Chile 
after a few years’ absence comment on this 
constant blanching of the populace. The 
only exception is Bolivia; in this country the 
Indians lead out-of-door lives, and the high 
altitudes cause the chest measure to be ex- 
ceptionally large. It is always up to 7 cm. 
above the average chest measure for the 
height. The red corpuscle count is also high; 
it was found up to 7,146,666 in the men ex- 
amined. The Indians lose their immunity 
to tuberculosis when they seek work in towns. 
The half-breed working classes have most 
of the cases, aside from the tuberculous aliens 
who seek health in the mountain climate of 
Bolivia—La Tuberculosis en el Brasil, Pert, 
Bolivia, Chile, S. De Madrid, Seman. Med., 
April 4, 1918, xxv, No. 14, 371 


Tuberculosis.—Coni discusses the organ- 
ization of a campaign against tuberculosis in 
the rural districts, and gives a historical 
sketch in the change in the general attitude 
toward the tuberculous in the last forty-five 
years. He states that there is no adequate 
notification in Buenos Aires of cases of tuber- 
culosis. In the last four years, the numbers 
of cases reported to the authorities by physi- 
cians have been, respectively, 70, 74, 57 and 
48. The anonymous notifications numbered 
206, 223, 67 and 60, all showing a decline, 
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while the number of deaths from tuberculosis 
increased last year.—Organizacién antitu- 
berculosa en las provincias, E. R. Coni, 
— Med., April 25, 1918, xxv, No. 17, 


State Antituberculosis Dispensary 
Opened at Buenos Aires.—The first 
national dispensary for diseases of the chest 
has been opened at Buenos Aires, fully 
equipped for consultation, diagnosis and 
welfare work for the tuberculous in general. 
Food is distributed to the tuberculous poor, 
and the whole institution is said to be well 
equipped in every respect. It was planned 
and is managed by Dr. E. R. Coni, who has 
been a leader in Argentina for many years in 
matters of hygiene and prophylaxis. He 
hopes to have a dispensary of the kind in 
different parts of the city, and outlines a plan 
for fifteen others, locating them in districts 
where the tuberculosis mortality is highest. 
The one already installed is in San Cristobal 
district which has a population of over 70,- 
000 and a tuberculosis mortality of 8.7 per 
ten thousand inhabitants. In the larger 
centers he estimates that there should be a 
dispensary of the kind for each hundred 
thousand inhabitants. His experience in the 
four dispensaries that have been maintained 
by the Liga Argentina contra la Tuberculosis 
has shown that it is difficult to find good 
quarters for such dispensaries both on ac- 
count of the buildings not being adapted 
for the purpose, and because owners refuse 
to rent for a dispensary of the kind, or ask 
exorbitant rents. Consequently the league 
found it advisable to erect its own buildings 
for its second dispensary, and the same plan 
has been followed at Rosario, which now has 
a model building and dispensary at work. 
But the funds available did not permit the 
league and will not permit the state to erect 
more buildings for the purpose—From J. 
Am. M. Ass., Aug. 10, 1918, 482. © 


Governeur Hospital (New York City) 
Tuberculosis Clinie, 1915.—It might be of 
interest to tuberculosis workers to read even 
at this late date the report of a tuberculosis 
dispensary, which has worked admirably 
under adverse circumstances. The publica- 
tion covers 79 pages. The following is a 
table of contents: I. Review of the Year 1915, 
Nancy G. Seymour. II. General Medical 
Report: (a) Adult Clinics, 1915, Nancy G. 
Seymour; (b) Children’s Clinics, 1915, I. P. 
Starr and Frances Shostac; (c) Combined 
Statistics from Organization of Clinic, Oc- 
tober, 1903, to January 1, 1916, W. Narins. 
III. Special Medical Report: (a) Cardiac 
Disease with Pulmonary Tuberculosis, 
Charlotte Blum; (b) Cardiac Disease compli- 
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cating Tuberculosis in Children, O. Wald; 
(c) Report of Nose and Throat Clinic, W. 
Narins; (d) Institutional Care of “Open” 
Cases, J. J. Goldstein; (e) Factors in the 
Diagnosis of Tuberculosis in Children, I. N. 
Kahn; (f) Routine Examination of Urine in a 
Tuberculosis Clinic, S. Lubin. IV. Reports 
of Nursing Staff: (a) Relative Value of Sta- 
tistical Reports with Narrative History of 
Two Cases, Winifred M. Allen; (b) Report of 
Health Department Nurse for Governeur 
District, Sarah E. Breneman. V. Health 
District No.1,S.Tannebaum. VI. Reports 
from Boat Camp “Westfield’’: (a) Report of 
Day and Night Camps, Ray Weiss; (b) 
Report of Open-Air School, A. C. Genz. VII. 
Summary and Recommendations, Nancy G. 
Seymour. The following are abstracts of 
some of the articles: Review of the Year 
1915; Summary and Recommendations, 
Nancy G. Seymour. The district comprises 
the lower east side of Manhattan and includes 
among others: 1438 tenements, 79 sweat 
shops, 15 factories, 8 public schools, 10 syna- 
gogues, 4 churches, 15 kindergartens and 
nurseries, and three hospitals. A study of the 
time consumed with the purpose of improving 
the efficiency of the clinic, showed a total of 
8100 minutes as compared to computed 2175 
minutes which would conform to the averages 
given by the Associated Tuberculosis Clinics. 
In the children’s clinic the actual time spent 
was 4024 minutes as against 3144 as given by 
the A. T. C. Aminimum of 45 minutes was 
found to be necessary in the Adult Clinic to 
take a complete history, make a thorough 
physical examination, take blood pressure and 
examine urine for albumin and sugar. The 15 
minutes allowed by the A. T. C. for examina- 
tion and the three minutes for taking and 
recording a history were found totally inad- 
equate and inconsistent with good work. 
Certain rules were formulated by the Di- 
rector regarding diagnosis: A reversai of 
diagnosis is not to be entered upon the chart 
or lead to a radical change of treatment 
except by the Chiefs of Clinics, and then only 
with the approval of the Director or Assistant 
Director. In case of difference of opinion, 
an X-ray examination should invariably be 
made together with a further study of the 
sputum. If there is still disagreement, 
appeal should be made to the Director. 
More attention is to be paid by the staff to 
noting the condition of the patients, on ex- 
amination, in terms approved by the National 
Association, and not in terms devised by the 
examining physician. It is not intended to 
curtail the right of any member of the staff 
to express his opinion, but a change of diag- 
nosis must be made with the authority of the 
Chief of Clinic for the day. 
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An important function of the dispensary 
clinic is to serve as a clearing house for its 
district, recognizing and classifying the pos- 
itive cases of tuberculosis and making the 
best possible arrangements for their treat- 
ment and segregation; studying the exposed 
and suspicious cases, and dismissing or 
placing under other care those found free of 
tuberculousinfection. It is evident from the 


‘figures of admission and:discharge that the 


Governeur Clinic is rendering this service 
more and more to its district and that in- 
creasing numbers of merely suspected cases 
are being sent for observation and diagnosis. 
It is suggested, however, that cases without 
any really suggestive history or symptom of 
pulmonary tuberculosis be referred first to a 
general medical clinic, and be sent thence to 
a tuberculosis clinic if physical examination 
warrants this procedure. On January 1, 
1915, there were 194 adults under treatment; 
during that year 462 new cases were admitted, 
making a total of 656. Of adults who were 
in attendance for longer than one month and 
discharged without a diagnosis there were 
five. It would appear that a diagnosis is 
ultimately made on all but 1 or 2 per cent 
of patients who attend the clinic more than 
one month, but that about one-third of the 
new cases are not diagnosed within the month 
of admission. Whether this percentage can 
be lowered to advantage is an open question. 
The records for 1915 show a higher percent- 
age of incipient and a lower percentage of 
advanced cases admitted than in the previous 
year, but the difference is not marked. In 
the children’s clinic, however, the percentage 
of incipient cases admitted is 75.8, making 
the combined percentage of incipient cases 
nearly 50. The results of treatment were: 
died, 8 per cent; unimproved, 39 per cent; 
improved, quiescent, apparently arrested, 
arrested, and apparently cured, 53 per cent. 
As would be expected the best results were 
obtained in those which were “incipient” on 
admission. Of those which were in stage 
III on admission 37.5 per cent died and 50 
per cent were unimproved at the end of the 
year. 

Examinations of the nose and throat 
should be repeated every month or six weeks; 
and treatment, where indicated, should be 
adequate and continuous and should be 
conducted, within the tuberculosis clinic 
rather than in the nose and throat de- 
partment. Treats and outings for the 
children are recommended, also the pay- 
ment of carfare for those living at a distance, 
and quiet games and books to combat the 
tendency of harmful romping. A study of 
positive signs in children notes the difficulty 
of diagnosis; and contributions on cardiac 
disease complicating tuberculosis in adults 
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and children, emphasize the percentage in 
which this combination is found. Routine ex- 
amination for albumin and sugar in urines of 
227 positive adult cases showed 25 per cent 
with pathological urines and emphasizes the 
importance of urine examination. A more 
detailed study of the sputum in doubtful 
cases is also urged; and, in children, exami- 
nation of smears from swabbings of the 
throat. 

Children’s Clinics, 1915, T. P. Starr and 
Frances Shostac. Physical signs in children 
are so variable that it is almost impossible to 
set up a definite standard for diagnosis. 
However if different examiners at the clinic 
find constant or recurrent rales or clicks 
after forced breathing or coughing, especially 
at the nipple region and extended over a long 
period of time, it is considered pathogno- 
monic. While most of the lesions in children 
are in the lower lobes, in a number of cases 
initial lesions were found in the apices, 
simulating the adult type. Percussion 
changes at the apices should not be consid- 
ered of importance, as the apices in children 
are not yet developed. Comparison with 
percussion findings in adults are misleading. 
Atelectatic rAles at the bases should be dis- 
tinguished from true clicks or rales due to 
infiltration by forced breathing and expira- 
tory cough. In many obscure cases where 
signs could not be obtained by the usual 
methods, the X-ray confirmed the suspected 
diagnosis. Children rarely complain of any- 
thing and the statement of parents or rela- 
tives are quite unreliable. Slight tempera- 
ture, cough and rapid pulse may be due to 
absorption from decayed teeth and chronic 
inflammation of the upper air passages. 
Exposure, failure to gain in weight, anemia, 
malnutrition, cough, persistent rapid pulse 
and slight temperature are sufficient indi- 
cations in children. 

Cardiac Disease with Pulmonary Tuber- 
culosis, Charlotte Blum. In a series of 888 
positive cases of pulmonary tuberculosis 
treated from October 30, 1910, to December 
31, 1915, there were elevén complicated by 
cardiac disease, a little more than 1 per cent. 

Which of the two diseases was first present 
could not be ascertained. The subjective 
symptoms, such as cough, dyspnea, hemop- 
tysis, are charecteristic of both pulmonary 
and cardiac conditions. Some patients gave 
a personal history of repeated attacks of ton- 
sillitis, chorea, diphtheria, etc., which sug- 
gested that the cardiac disease may have 
preceded the pulmonary condition. 

It is interesting to note that of the eleven 
cases so complicated, five had mitral stenosis 
—a coincidence formerly regarded as almost 
antagonistic. 
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Report of Nose and Throat Clinic, W. 
Narins. Every tuberculosis clinic should 
have facilities for nose and throat examina- 
tion. This is preferable to sending these 
patients to the regular nose and throat 
department for the following reasons: (a) 
The sessions of these clinics are usually at 
different hours, and it would be a hardship 
on these patients, as well as a duplication of 
clerical work, to have them attend two clinics. 
(b) Cases from a tuberculosis clinic should be 
segregated, and not mingled with other cases, 
as many of the former have positive sputa 
and are a distinct danger to other patients in 
an ordinary clinic. The majority of tubercu- 
losis patients have some trouble in the upper 
respiratory tract and the alleviation of 
symptoms resulting therefrom is very essen- 
tial and important. Often patients will be 
given various cough medicines for a trouble- 
some cough without much relief, when a few 
local treatments in the naso-pharynx will so 
improve a chronic rhinopharyngitis, with the 
mucus constantly dripping down the throat 
and causing the hacking cough, as to be truly 
marvelous. Congestion of the larynx is a 
frequent symptom of these cases, from the 
more or less constant cough. Congestion 
renders the larynx a favorable nidus for the 
lodgment of the tubercle bacillus and de- 
velopment of tuberculous laryngitis. It is 
therefore desirable that every tuberculous 
case under treatment should have a periodic 
laryngeal examination, every four to six 
weeks, for the detection of early laryngeal 
involvement. 

Institutional Care of ‘‘Open’’ Cases, J. J. 
Goldstein. Of 100 positive sputum cases 
observed in 1915 only 32 were admitted to 
sanatoria and then only after an average 
waiting period of 44 months. If prophy- 
laxis depends on the isolation of the advanced 
case, the remaining 68 should have been given 
preference in these institutions and kept 
there until they are no longer a menace just 
like patients suffering from other infectious 
diseases. If we leave it to the patient or to 
the arbitrary exclusion rules of our sanatoria, 
the problem will never be solved. 

Relative Value of Statistical Report with 
Narrative History of 2 Cases, Winifred M. 
Allen. Every nurse in the tuberculosis field 
knows that in nothing can mere figures be 
more misleading, without interpretation. 
than in her particular province of home super- 
vision and medical social service. Efficiency 
is not always represented by numbers. 
Thoroughness in endeavor and completeness 
in detail can be sacrificed to quantity. 
Two narrative histories are given to illus- 
trate the variety of factors which may enter 
into the intensive care of a difficult case. 
In both instances, the successful treatment of 
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the tuberculous patient depended upon the 
adjustment of a family complication uncon- 
nected with tuberculosis; and in these two 
particular cases, the chief complication was 
psychopathic. The amount of patience, 
persistence and time required to solve the 
problem in each case, is obvious from the 
narratives; but it does not appear on the 
monthly clinic reports, with their bare state- 
ment of visits made and patients under ob- 
servation. Taking into consideration all the 
various and time-consuming duties of a clinic 
nurse a plea is made that her visits should 
not be measured by a fixed standard of time 
or number and that she should not be judged 
by the number of her visits alone. 

Health District No. 1, S. Tannenbaum. 
This is situated within the boundary of the 
Gouveneur Tuberculosis Clinic. Its object 
and aims are to administer the functions of 
the Health Department in a manner most 
suitable to the needs of the people and to 
arouse in them a desire for codperation in 
the improvement of the health and sanitary 
conditions of the District, in order to bring 
about through their own. personal efforts a 
permanent betterment of the conditions of 
the neighborhood. 

The entire report is a tribute to the mem- 
ory of Dr. John H. Huddleston, director of 
the clinic from its organization, October, 
1903, until his death, October, 1915.—Belle- 
vue and Allied Hospitals, City of New York; 
Gouverneur Hospital; General Description and 
a Reports of the Tuberculosis Division; 
1915. 


Tuberculosis in an Insane Hospital.— 
It is but one more illustration of the almost 
universally prevalent neglect of physical 
states which a patient has to endure once he 
enters an insane asylum that but little has 
been done to prevent and cure pulmonary 
tuberculosis arising in these institutions. To 
be sure, it is very common nowadays to find 
special buildings for consumptives in insane 
hospitals and in many of the more modern 
institutions they may be such admirably con- 
structed ones, as the improved Loomis 
shack. But if we investigate somewhat 
deeper it is the rule to find that these beauti- 
fully adapted buildings are but wards for 
consumptives to die in. The diagnosis is 
made only when the condition has advanced 
so far that the patient is bedridden, his 
sputum full of bacilli, and he is literally 
dying. Inthe American Journal of Insanity 
for January, 1919, Dr. S. A. Silk calls atten- 
tion to this state of affairs. The remedy he 
suggests is an active tuberculosis service 
directed by a member of the staff who has 
had the requisite experience, or who is willing 
to interest himself in the subject. A large 
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building, surrounded by porches, should be 
set aside for cases —k are not as yet 
‘‘open,” this to be called the “preventorium.” 
Here cases might be given approved dietetic 
and hygienic treatment and their progress 
carefully watched. The open cases should 
be kept in the regular tuberculosis cottages, 
such as the improved Loomis shack. As 
they improve they could be transferred back 
to the wards via the preventorium. In this 
way two great objects are accomplished: 
First, the unaffected patients in the regular 
wards would not run the risk of acquiring 
tuberculosis, as they do now so greatly. 
Second, a mental patient developing tuber- 
culosis would be diagnosed in time and given 
a splendid chance of recovery. Too often 
now, owing to many circumstances, the most 
obvious of which is the difficulty of eliciting 
subjective symptoms from a patient of this 
sort, tuberculosis goes on until it is beyond 
recovery; the case is then discovered, called 
“fncipient” and placed in a tuberculosis 
cottage, where the patient rapidly grows 
worse and dies. Let us then remove this 
discredit to psychiatric hospitals—one of the 
few now left—and by so doing we shall re- 
move one more reason for dreading these 
hospitals and promote voluntary admissions 
with their attending benefit to the mental 
hygiene of the community.—Editorial, Med. 
Rec., May 31, 1919, xcv, No. 22, 922. 


Miners’ Phthisis in South Africa.— 
The first annual report for the twelve months 
ending July 31, 1917, to the Secretary of 
Mines and Industries, Pretoria, gives results 
of the first periodical examination of the 
working miners who presented themselves 
at the medical bureau. The figures furnish 
a comprehensive survey of the men affected 
with tuberculosis. Of the 14,625 miners ex- 
amined 38 were found to be suffering from 
pulmonary tuberculosis uncomplicated by 
the presence of silicosis, a rate of 259 per 
100,000. 738 men were the subjects of sili- 
cosis uncomplicated by the presence of 
tuberculosis, a rate of 5046 per 100,000. Of 
these silicotic men 58, or 7.8 per cent, had 
reached the secondary stage of their disease. 
Owing to the slight degree to which early 
silicosis interferes with health and working 
capacity the subjects of the disease in its 
primary stage tend to accumulate in the 
mines. A condition of tuberculosis-with- 
silicosis was discovered in 95 men, giving a 
prevalence-rate of 649 per 100,000. On the 
basis of these results it appears that, of all 
those who were silicotic, 11.4 per cent were 
also affected with tuberculosis. This obser- 
vation should not be taken as implying that 
approximately this high percentage of all 
silicotics develop tuberculosis for the follow- 
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ing reasons: (1) A miner may first become 
tuberculous and then silicotic; and (2) tuber- 
culosis may appear in an active form long 
after the man has abandoned his work on 
account of silicosis. It is probable that the 
radiographic and other physical signs of 
silicosis cannot be counterfeited; an unsuc- 
cessful attempt was brought to light last 
year. An applicant for compensation in- 
haled a fine black powder on three nights 
preceding his examination, but no indica- 
tions of silicosis or of any other disease could 
be detected. The powder consisted of car- 
bonized vegetable matter finely ground with 
ferruginous clay and sand. Experiments 
showed that, in order to produce any ab- 
normal X-ray signs, it would need to be in- 
haled in so large a quantity that asphyxia 
would result.— Report on Miners’ Phthisis 
in South Africa, Note in Lancet, cxcv, August 
10, 1918, 180. 


The Lungs of Workers in Dusty Occu- 
pations.—A roentgenologic study was made 
of workers employed in various dusty occu- 
pations including carpet and plush workers, 
tobacco and silk workers, potters, metal 
grinders, cement and asbestos workers, coal] 
miners and marine firemen. In all 137 men 
were examined. From a roentgenologic 
standpoint the changes induced are divided 
into three stages: The first stage is character- 


ized by an increase in the hilus shadows and 
a thickening of the usually prominent trunk 
shadows, and an undue prominence of the 


finer linear markings. The findings in this 
stage can be distinguished from peribronchial 
tuberculosis in that the shadows in the former 
are fairly uniform in thickness. Abnor- 
malities in the excursion of the diaphragm 
may be found in this stage, as well as in the 
later stages, the most common abnormality 
being a restriction at the inner portion of the 
right diaphragm during ful] inspiration and 
either a decided flattening or a concavity of 
theouteraspect. In the second stage we find 
a more or less uniform mottling throughout 
the lung structure due to depositions of dust 
in the lymph structures, cells, and fibrous 
tissue interspaces, with the addition of a 
certan amount of fibrosis. This is the 
typical stage of pneumoconiosis, and its onset 
seems to depend largely upon the quality of 
the dust inhaled, occurring earlier in coal 
miners, cement workers and certain metal 
grinders than in potters and asbestos workers. 
The earliest appearance of the mottling is 
found in the right lung, on a level with the 
hilum shadow. Later on, however, there is 
little difference in distribution on the two 
sides. It is never as marked at the extreme 
apices and bases as it is at the middle portion 
of the lungs. Towards the end of this stage 
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the spots tend to coalesce and become con- 
glomerate. The third stage is characterized 
by diffuse fibrosis, with all the changes ac- 
companying this condition whether the result 
of tuberculosis orothercauses. The greatest 
density is found in the subapical regions, 
although this is not the region of most intense 
mottling in the second stage. Dense fibrous 
bands are seen extending in various direc- 
tions, and frequently to the diaphragm, 
causing marked retraction. The heart and 
vessels are often dragged out of place. Bron- 
chiectatic cavities are quite common; the 
ribs move little enough, and the diaphragm 
sometimes not at all—A Roentgenologic 
Study of the Effects of Dust Upon the Lungs. 
H. K. Pancoast, T.G. Miller and H. R. M. 
Landis, Am. J. Roentgenol., March, 1918, », 
No. 3, 129. 


Effects of Dust Inhalations.—The par- 
ticular points selected for study in this in- 
vestigation were these: (1) A comparison of 
the behavior in the lungs of certain harmless 
and dangerous dusts with a view to deriving 
a practical means of recognizing what mate- 
rial could safely be used for stone dusting. 
(2) An attempt to account for the admitted 
fact that sometimes a dangerous dust may 
be relatively benevolent, with a view to de- 
vising a means of treating the dangerous 
dust so as to lessen its power for evil. The 
introduction of the practice of “‘stone-dust- 
ing” (e.g. mixing coal dust with inert dusts 
to reduce liability to exposure) had made it 
specially desirable to attempt some classifi- 
cation of dusts into those which predispose 
to phthisis or other serious lung troubles and 
those which do not. The dusts investi- 
gated were (1) Coal dust, (2) Shale dust, (3) 
Quartz dust from the Transvaal, (4) Flint 
dust, (5) ‘‘Flue dust,” (6) Pure precipitated 
silica. First the dusts were studied under 
the microscope. The coal dust, precipitated 
silica, and shale were found to be amorphous; 
they fracturedwithout the formation of edges, 
and only isolated particles of shale exhibited 
double refraction. The other three dusts 
took the form of angular particles with sharp 
edges, and the overwhelming majority of the 
particles showed double refraction. Guinea- 
pigs were the animals used throughout the 
experiment and were confined in a zinc-lined 
wooden box in the lowest portion of which a 
two-bladed fan driven by an electric motor 
kept a cloud of dust in suspension. The box 
was closed by a sheet of glass so that the 
animals and the thickness of the dust cloud 
could be observed and into the side was fitted 
a small tube whence samples of dust could 
be withdrawn during the experiment. The 
actual amounts of dust used in the experi- 
ments were from 27 to 45 mgm. per litre. 


One interesting fact noted was the great im- 
portance of the hygroscopic character of the 
dust, often the glass top of the machine look- 
ing as if it were splashed with dust clots 
which would not shake off, though they 
brushed off readily enough. The animals 
were exposed to clouds far in excess of those 
experienced in mines and works, but exposed 
only twenty-four to thirty-six hours all told. 
Sections from the lungs and films from the 
cut surfaces of the lobes were then examined. 
The routine staining was performed with log- 
wood and eosin and logwoodand Van Gieson’s 
fibrous tissue stain. Numerous preparations 
were treated with Weigert’s stain for elastic 
tissue and with Pappenheim’s stain for plas- 
ma cells. Scarlet red :(Biebrich) was used 
to show up the typical granular leucocyte 
both in the lungs and in the glands. The 
films were stained either with Giemsa’s stain 
or some other of the eosinates of methylene 
blue. Nine animals were used for prelimi- 
nary experiments. These were killed im- 
mediately after two hours exposure with coal 
gas. The efficiency of the “nasal filter’ was 
shown by the comparatively small quantity 
of dust found in the trachea on naked eye 
examination. On microscopical examination 
hardly any dust was to be found in the lungs 
after two hours’ exposure to a small amount; 
but after three hours’ exposure to a fairly 
thick cloud it was readily to be seen in 
trachea, bronchiand alveoli. In these cases 
coal dust and dust from the Transvaal gold- 
bearing reef were used. Both dusts were 
tested with each type of exposure. In these 
early cases the dust appeared in free clumps 
forthe most part. In fact only inthecoaldust 
cases was there shedding of epithelium to be 
made out, though in one of the Transvaal 
dust cases, killed after thirty-six hours, there 
were a few typical dust laden cells to be seen. 
The lungs were congested, but there was no 
evidence of bronchopneumonia. Noneofthe 
animals appeared any the worse. The glands 
were free. In the next series of experiments 
six guinea-pigs were exposed for two hours per 
diem to a moderately thick cloud of dust on 
twelve consecutive days, giving twenty-four 
hours’ exposure in all. Coal, shale, and Trans- 
vaal dust were studied, six animals being used 
in each case. Two animals from each series 
were killed on the completion of the experi- 
ment, and one animal at intervals subse- 
quently, so as to provide specimens after 
seven days, three weeks anda year. It was 
impossible to carry out this plan completely 
in all cases, as some of the guinea-pigs died. 
None of the animals appeared to suffer any 
ill effects as the result of the experiments; and 
considering the condition of the lungs in 
many cases this was rather astonishing. As 
to whether these guinea-pigs had the same 
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capacity for doing work as untreated animals 
it is impossible to say, but they seemed fully 
equal to exigencies of a hutch life such as 
eating and breeding. Those of the coal dust 
series killed immediately at the close of the 
experiment showed upper air passages dusty 
as in the preliminary experiments but the 
trachea and bronchi were no more affected to 
the naked eye than after brief exposures. 
The lungs were grossly pigmented, and the 
glands were swollen and more conspicuous 
than in untreated animals; but though they 
showed pigment it was not very marked. 
Loose dust was snared in the cells lining the 
large air passages; but these cells appeared 
healthy, and the evidence of bronchitis was 
trifling. Many free cells were made out in 
the alveoli and there was also much dust in 
the fixed cells. It was rather surprising to 
note that the lymphoid tissue scattered 
through the lung was practically free. The 
animals killed a week after the close of the 
experiment showed the upper air passages 
quite clear of dust, fewer dust cells in the 
alveoli, numerous masses suggesting coal dust 
“dumped” on the alveolar walls and more 
dust in the bronchial glands. After three 
weeks there appears to be less dust on the 
alveolar walls, glands are similar to the last 
case, but dust is now appearing in the con- 
nective tissue around the larger branches at 
the root of the lung. The specimen after 
three months shows the lung clearing up. 
Pigment can be made out under the pleura, 
but the lung on section is no longer conspic- 
uously black; hardly any free dust cells but 
a good deal in the fixed cells scattered about; 
glands at the root of the lung now less pig- 
mented. The specimen after ten months 
might almost pass for normal, and showing 
no increase in fibrous tissue and not the 
slightest sign of the appearance of nodules in 
the lung substance. Flue dust series; 
Immediately after close of the experiment 
these cell proliferation, are much more 
marked than in the cases exposed to coal; 
free dust cells in the alveoli are not nearly 
so conspicuous as in the corresponding coal 
cases. The later study in this experiment 
showed that cell proliferation progresses for 
some time after close of experiment, that flue 
dust blackens in the lung, that it enters to 
about the same extent as coal dust, that the 
dust cells are Jess readily shed than those of 
the coal dust and that the animals suffer no 
direct ill effects. The shale dust series 
gave results intermediate between the coal 
and the flue dust. The Transvaal dust 
series was in its general course similar to that 
of flue dust although it did not blacken so 
quickly. The lungs were obviously abnor- 
mal up to the end, cell proliferation was 
conspicuous, and the dust was still abun- 
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dantly present. The lungs, however, did 
not appear more damaged than those of the 
animals exposed to fluedust. No fibrosis oc- 
curred. This series of experiments showed 
that the lung behaves as other tissues exposed 
to the action of irritants. 

In order to determine the rate at which 
dust accumulates in the lungs, a group of 
six animals were exposed to the dust for two 
hours per diem for a fortnight and an animal 
was killed every second day. The result 
showed that with any dust, accumulation 
begins at once and increases with each dust- 
ing; but all dusts do not behave alike, more 
dust getting in the lungs when coal, flue or 
shale is used than with Transvaal dust 
or flint. Other experiments were done in 
which intense dusting for brief periods was 
carried out. In this case nearly all distinc- 
tion between the behavior of the different 
dusts disappeared. Then experiments were 
done with very slight exposure to the more 
dangerous dust for short periods, Transvaal 
and flue dust being used for one hour a day on 
six occasions. Immediately after the ex- 
periment the lungs showed the effects, but in 
the animals killed after six weeks the lungs 
might have passed for normal though dust 
could be found on careful examination. The 
same type of experiments carried out with 
slight exposure lasting for eight weeks, showed 
very similar results. The summary of the 
experiments showed that coal and shale dust 
enter the lung with great readiness but do 
not produce permanent lesions and are rela- 
tively early eliminated. Flue dust and crys- 
talline silica are not eliminated with such 
readiness. The rate of elimination of dust 
is more important than the rate of invasion 
and dusts which are not readily eliminated 
after moderate exposure are to be avoided.— 
Experiments on the Effects of Dust Inhalations, 
oe avrogordato, J. Hyg., December 6, 1918, 


Tuberculosis in Children.—There are 
two clinical forms of general tuberculosis: the 
typhoid form, called also acute miliary tuber- 
culosis, resembles typhoid and is often dif- 
ficult to recognize before several weeks 
observation; the marantic form is not so 
frequent and consists of a progressive wasting 


and anemia with little or no fever. 

The special regions subject to tuberculosis 
in early life are: the lungs, lymphatics, ali- 
mentary tract, genitourinary tract, and the 
serous membranes. In the lungs the different 
manifestations are acute miliary tuberculosis, 
acute tuberculous bronchopneumonia, chron- 
ic pulmonary tuberculosis, and subacute or 
chronic bronchopneumonia. In combination 
with tuberculosis of the bronchial glands is 
sometimes found disease of the lung tissue 


445 


around the hilum.— Tuberculosis in Children, 
J.P. Crozer Griffith, N. York M.J., March 
22, 1919, cix, No. 12, 485. 


Bacillary Impregnation.—Often in the 
French medical literature the wordsbacillary, 
bacillosis, etc., refer in the absence of mention 
of other germs to the tubercle bacillus, 
especially in inoculation and septic states in 
which the réle of the bacillus is well de- 
fined. Such a cycle is readily followed up 
in animal experiment—a primary lesion, 
general infection, and metatases. Ordi- 
nary apex tuberculosis would not belong 
here, for its mechanism is not clearly under- 
stood. In bacillary infection in the nar- 
rower sense the disease may first appear in 
the bronchial or mediastinal glands without 
a primary lesion. In other cases the latter 
may beinevidence. Anold focus of tubercle 
may readily give rise to a bacillary case. 

In an article by Ribadeau-Dumas and 
Brissaud (Journal de médecine et de chirurgie 
pratiques) the authors seek to show that 
certain cases of narrow chest, drop heart, etc., 
may be the result and nota cause of tuber- 
culosis. An old tuberculous lesion, sup- 
posedly latent and harmless, dating from 
childhood, may actually interfere with nor- 
mal development and cause a “‘cardio-thoracic 
atrophy.” In 375 cases tested 254 subjects 
were actually tuberculous, while the re- 
mainder seemed healthy, but clinical and 
radiographic tests showed evidences of 
ancient foci in the lungs (calcified spots). 
Small heart and drop heart were represented 
in a large percentage of cases. 

The term “bacillary impregnation” thus 
becomes clear, for the germ has so impreg- 
nated the organism that a peculiar inferi- 
ority of development is the result. This 
means that the individual is first infected in 
early childhood—say between two and eight 
years of age—and less frequently at a much 
earlier period, even as a nursling. ‘Marfan has 
shown that these early cases may present no 
febrile reaction. Tuberculous infection early 
in life may appear under disguises which are 
not unmasked until a meningitis or acute 
miliary tuberculosis ends the subject’s life. 
There is micropolyadenopathy; there are so- 
called tuberculides; there are peculiar forms 
of osteitis of the flat bones of the skull. In 
any obscure affection of childhood an X-ray 
picture of the lungs may reveal the under- 
lying motive of disease. Individual case 
histories are often extremely illuminating. 
In one of these a child aged two years had a 
severe congestion of the lungs which lasted six 
months. Attheage of fifteen he presented 
cervical lymphadenitis. Death was due to 
acute miliary tuberculosis, and at autopsy 
there was found a small calcified nodule in 
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the base of the right lung (visible in the ra- 
diograph) with a caseous bronchopneumonia 
of the right apex and diffuse miliary tuber- 
cles. In bacillary impregnation we find 
clinically severe dyspeptic troubles, nervous- 
ness, effort dyspnea, cardiac fatigue, and 
tachycardia.—Editorial, Med. Rec., Septem- 
ber 21, 1918, xciv, No. 12, 511. 


Generalized Tuberculous Infection in 
Nurslings.---Raimondi calls attention to 
the relative frequency of generalized tuber- 
culosis throughout the first year of life and 
to a less extent in the second and third years. 
It is much commoner in bottle fed than in 
breast fed infants; in thelatterit is generally 
due to tuberculosis in the mother. Many 
infants die from galloping phthisis following 
influenzal infection. In such cases, at the 
conclusion of the grippe symptoms the appe- 
tite remains poor and passes into serious 
anorexia. Usually the infant is prostrated 
and somnolent, with a pale, slightly dusky 
color, enlarged lymph nodes, impaired reso- 
nance about the apices, and dulness between 
the scapule. On auscultation there is 
marked puerile breathing. Unusual hairy 
development generally exists in these cases, 
and the eyelashes are very long. Later the 
temperature curve assists in the diagnosis, 
distinct vesperal fever appearing, with tem- 
peratures of usually 37.8° to 38.5°C. Emaci- 
ation progressively increases and the child 
succumbs in from three weeks to three 
months. In a few instances meningeal 
symptoms conclude the case or diarrhea 
hastens the fatal termination. Sometimes 
a distressing cough suggesting pertussis and 
coupled with dyspnea is noted, due to marked 
enlargement of the tracheobronchial lymph- 
glands. Occasionally caseous pneumonia de- 
velops, causing death within two weeks with 
temperatures of but 38° to 39°C.—La gran- 
ulie chez les nourissons, R. Raimondi, Presse 
Méd., November 21, 1918, 593. 


Pulmonary Tuberculosis in the Newly 
Born.—The two infants described were 
born a little prematurely and were suckled 
by their consumptive mothers. One de- 
veloped signs of pulmonary tuberculosis in a 
month after birth; the other, not until the 
third month. Tuberculin tests elicited a posi- 
tive reaction the fifteenth and the ninetieth 
days, the responses previously having been 
negative. Necropsy confirmed the clinical 
diagnosis—Pulmonary Tuberculosis in the 
Newly Born, M. A. Ugon, Arch. Latin- 
Amer. de Pediat., May-June, 1918, xii, No. 
3, 213. 


Hemoptysis in Children.—In the five 
cases cited the hemoptysis was due to bron- 
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chial gland tuberculosis which caused pres- 
sure on, and erosion of, a vessel near the 
hilus.— Hemoptysis in Children, Five Cases, 
P. H. Pierson, Arch. of Ped., September, 
1918, xxxv, No. 9, 527. 


Mantoux Reaction in Children.—The 
intracutaneous test of Mantoux was used to 
check results with the Von Pirquet in 120 
cases at the Sarah Morris Hospital for Chil- 
dren in Chicago. A solution of old tuber- 
culin in normal salt solution, 2 minims 
or 0.005 mgm. was used, normal saline for 
control. Very fine needles (26 gauge) short 
bevel are employed to prevent unnecessary 
trauma, separate syringes for the control and 
the Mantoux. The arm above the elbow is 
the usual site for the injection. A reaction 
to be termed positive must present a central 
papule at least 0.2 by 0.4cm. in dimension, 
and have a surrounding areola. The color 
varies from pink to a bright red. The reac- 
tion may appear in 6 hours; never later than 
24 hours, usually reaches its maximum in 24 
to 36 hours, remaining stationary for about 
24 hours, then beginning to fade, becoming 
first violet, then brown, ending in desqua- 
mation. There was no pain and no consti- 
tutional reactionin any case. Thesensitive- 
ness of the skin was judged by the appearance 
of the control. Nineteen of 120 cases gave 
a positive reaction; one doubtful reaction 
was classed as negative. The von Pirquet 
test was never positive where the Mantoux 
was negative. It was negative in three cases 
that gavea positive Mantoux. Seventeen of 
the 19 positive cases displayed adenopathy, 
the posterior cervical glands being enlarged 
in all but one case. Of the 101 negative 
cases only 13 showed adenopathy, and in 
only 2 were the cervical nodes enlarged. 
Posterior cervical adenopathy in children is 
evidently highly suggestive of tuberculous 
infection. Family histories were unreliable; 
in two cases where the family history indi- 
cated a tendency to tuberculosis the reaction 
was positive. In this series 4 cases of tuber- 
culous meningitis did not respond to the 
cutaneous tuberculin tests—Mantoux Reac- 
tion in Children, O. Reiss, Arch. Pediat., 
December, 1918, xxxv, No. 12,714. 


* Tuberculids in Diagnosis and Prog- 
nosis of Tuberculosis in Children.—Gis- 
mondi discusses in particular the papulone- 
crotic type of tuberculids and their frequently 
grave prognosis. The literature cited con- 
firms the unfavorable outlook with this form 
of tuberculids. They are generally found on 
the back, buttocksandlimbs. Innoneofthe 
cases described had there been preceding 
measles, although others have reported 
the development of these tuberculids after 
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measles. In one case, however, there was a 
widespread eruption of tuberculids accom- 
panying a tuberculous bronchopulmonary 
process following on scarlet fever. This 
child was six years old, with manifestations 
of inherited syphilis. The papulonecrotic 
tuberculids may be the only sign of tuber- 
culosis in an infant or older child. By seek- 
ing them, many a puzzling diagnosis may be 
cleared up at once.—Sull’ importanza della 
tuberculidt papulonecrotiche por la diagnosi 
e la prognosi della tubercolosi nell’infanzia, 
A. Gismondi, Pediat., November, 1918, xxvi, 
No. 11, 635. 


Prophylaxis in Children.—The various 
means by which tuberculosis can be pre- 
vented from spreading to children are out- 
lined by Beadie. He lays emphasis on pre- 
natal care to pregnant women, removal of 
newborn infants from their mothers to pre- 
ventoria, supervision of milch herds, and 
pasteurization of milk. Medical inspection 
of school children, open-air schools and edu- 
cational work among older school children 
are also very important.— Tuberculosis in 
Children—Its Prevention, W. D. Beadie, 
Minn. Med., May, 1919, II, No. 5, 181. 


Open and Closed Pulmonary Tuber- 
culosis.—Mantoux analyzes the later course 
in 2000 men with or suspected of pulmonary 
tuberculosis that had passed through the 
service de triage at the Laennec hospital. He 
emphasizes the differences between “open” 
tuberculosis, that is, the cases with ulceration 
from the start, and those with healed ulcera- 
tion, and those that have not presented 
ulceration, that is, the “closed” cases. The 
tuberculosis is progressive but there is no 
ulceration. The affection is relatively mild; 
none of the men in this group have died. 
Radiography gives much more instructive 
findings than radioscopy. In conclusion he 
refers to Heise and Sampson’s recent de- 
scription of a peribronchial form, rarely 
opening into a bronchus, and suggests that 
this may be the habitual anatomic form 
of nonulcerative pulmonary tuberculosis.— 
Tuberculose pulmonaire ouverte et Tuberculose 
fermée, Ch. Mantoux, Presse Méd., November 
11,1918, No. 62, 570. 


Tuberculoma of the Orbital Lach- 
rymal Glands.—A negress, aged forty; 
presented symptoms of pressure upon eye- 
ball, headache, poor sight, and protruding 
eyes. Had had syphilis with three years 
treatment, but there were no symptoms and 
Wassermann was negative. Physical exam- 
ination showed bilateral nodular tumors of 
both orbits in site of lacrymal glands, 
causing an apparent exophthalmus and 
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“frog face;”’ no diplopia or muscular error, 
nor fundus lesion. Tumors were both ex- 
cised ; palpebral glands not involved on either 
side. The left side healed by first intention; 
on the right side a sinus formed above the 
eyebrow, which healed under treatment by 
diamzon ointment locally and 15 tuberculin 
injections. The excised gland was markedly 
indurated, but smooth and even of contour. 
Cross section macroscopically disclosed 
homogeniety of tissue. Microscopic exami- 
nation showed connective tissue hyperplasia 
had widely separated the gland acini, until it 
had an adenomatous appearance; more or less 
dense, small, round, cell infiltration through- 
out. Scattered through the entire section 
were remains and portions of ideal micro- 
scopic tubercles, consisting of epitheloid cells, 
giant cells and small cell infiltration. Bilat- 
eral Tuberculoma of the Orbital Lacrymal 
Glands, H. V. Wiirdemann, Am. J. Ophthal, 
March, 1919, ser. 3, tt, No. 3, 201. 


Tuberculous Dacryoadenitis.—This is a 
case of tuberculous disease of the lachrymal 
gland with skin tuberculosis of the upper 
eyelid in a man of forty years. The patient, 
on admission, coughed a great deal, with free 
expectoration, but had retained his appetite 
and had no intestinal disturbance. Death 
eventually occurred from the pulmonary con- 
dition. The diagnosis of the tuberculous 
nature of the eye lesions was based on their 
slow and torpid course, with the purplish 
aspect of the bases of the ulcerations and the 
surrounding skin, the tendency to sinus for- 
mation, and a positive result from guinea- 
pig inoculation with a bit of the diseased 
tissue. In most reported cases of tuber- 
culous dacryoadenitis the glanular enlarge- 
ment has been of the size of an almond, 
movable and not adherent to the skin—the 
latter normaloredematous. ‘Tenderness has 
been absent, and the lesion as a whole is of a 
sclerotic type, only exceptionally softening 
and discharging. The authors’ case was 
peculiar in that there was present for a long 
time a dacryops of walnut size, apparently 
involving both the palpebral and orbital por- 
tionsof the gland. Again, the condition was 
more virulent than usual, ulceration displac- 
ing sclerosis and the inflammatory process 
invading the skin of the entirelid. Thelocal 
disease is believed by the authors to have 
been of hematogenous origin, and the da- 
cryops itself to have been of a tuberculous 
nature and comparable, e. g., to tubercu- 
lous hydronephrosis.— Un cas de dacryoadén- 
ite tuberculeuse avec tuberculose cutanée de la 
paupiére supérieure, Ch. Ackard, A. Leblanc, 
Bull. and Mum. d. 1. Soc. Med. d. H6p., 
August 1, 1918, No. 27, 838. 
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Asphyxia from Peribronchial Tuber- 
culous Lymph Nodes.—The symptoms of 
asphyxia from occlusion of the air passages 
by tuberculous lymph nodes vary, according 
to whether this occlusion takes place pro- 
gressively or suddenly, but in either case the 
outcome is fatal. A progressive occlusion 
is encountered when an ulcerative process 
connects the tuberculous lymph node with 
the trachea or bronchial tubes by a narrow 
sinus, allowing only a small amount of 
caseous material to escape into the respira- 
tory tree. Slowly, however, the ulcerative 
process assumes larger dimensions, so that a 
large mass of caseous material may make its 
exit and obstruct the trachea or bronchi. 

The symptoms at the onset are those 
of tracheobronchial adenopathy, followed 
later by asphyxia. The patient may com- 
plain of a vague pain located behind the 
sternum, more frequently at the upper part, 
and this may be accompanied by a feeling of 
constriction at the neck or thorax. Cough 
is present and during the evolution of the 
process changes in type and frequency. It 
may remain dry and paroxysmal; at other 
times it assumes a spasmodic type similar to 
whooping cough, with congestion of the face, 
but never with vomiting, and it is only at the 
ultimate phase of the process, when a large 
quantity of caseous material is flowing into 
the bronchi, that the cough becomes raucous, 
similar to croup. The paroxysms of cough- 
ing may be attributed to irritation of the vagi 
by the enlarged tuberculous glands. Expec- 
toration is not observed in these c4ses, 
because children do not as a general rule 
expectorate, while the voice is not apt to offer 
any change in tone. 

The respiratory disturbances are varied, 
some degree of dyspnea always being present. 
Mild at the onset, it becomes progressively 
accentuated and from time to time presents 
periods of exacerbation or even orthopnea. 
There will then be suprasternal, supra- 
clavicular, and epigastric inspiratory efforts, 
with congestion of the face, cyanosis of the 
extremities, and a weak,slow pulse. In other 
words, the little patient literally suffocates. 
The attacks of suffocation are at first slight 
and infrequent, but progressively increase in 
intensity until a final explosion carries off the 
patient. 

Two factors seem to intervene in the pro- 
duction of this paroxysmal dyspnea. First, 
there is compression of the vagi by the tuber- 
culous lymph nodes which are still hard and 
resistant, after which from ulceration, 
caseous matter escapes into the aerial tract 
in amounts sufficient to provoke more or less 
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respiratory difficulty, but which may yet be 
expelled by coughing. 

Pulmonary emphysema is also met with, 
and it is most probable that both the parox- 
ysms of coughing and compression of the 
trachea and bronchi are the two principal 
factors, if not the only ones, in the pathogen- 
esis of the emphysema. It is a difficult 
matter to be precise as to the physical 
signs observed in the respiratory apparatus. 
Palpitation and percussion, when carried out 
over the upper sternal and interscapulary 
regions, may reveal an increase of the tho- 
racic vibrations, as well as a certain degree of 
dulness. By auscultation, the vesicular 
murmur is decreased to a variable extent, 
inspiration is short and silent, expiration is 
long and whistling, while subcrepitant rales 
are common. 

It is impossible to detect the existence of 
a tracheal or bronchial] perforation by auscul- 
tation, and although cavities in the lymph 
nodes may, perhaps, be detected, it is difficult 
to distinguish them from the same lesions in 
thelungs. In case of sudden occlusion of the 
respiratory tract there will be nothing in the 
history of the case to indicate the true nature 
of the process. Suddenly, and without any 
appreciable pause, a violent paroxysm of 
dyspnea arises with all the manifestations of 
approaching suffocation. Auscultation of 
the lungs will merely show a weakening of 
the vesicular murmur, and it is in the midst 
of these tragic symptoms that death takes 
place.—Editorial Article, N. York M. J., 
April 5, 1919, cix, No. 14, 602. 


Appendicitis Simulating Pulmonary 
Tuberculosis.—Schoull reports some cases 
in which rales, congestion in the apices, and 
other symptoms of pulmonary tuberculosis 
fluctuated with exacerbations of chronic 
appendicitis, and disappeared completely 
after appendicectomy. ‘The pathologic con- 
dition of the appendix was discovered acci- 
dentally at an ovarian operation in one case. 
In three of the cases, consultants did not 
accept his diagnosis until two of the appar- 
ently doomed patients regained their health 
after the appendicectomy. The third still 
rejects an operation. Schoull regards the 
pulmonary disturbances as a kind of meta- 
static congestion. Fever not over 38°C. keep- 
ing up for several months or years points to 
some other cause than pulmonary tubercu- 
losis. It suggests appendicitis in adults and 
also in children if adenoiditis can be excluded. 
An “abdominal past” is also instructive.— 
Les fausses tuberculoses d’origin appendicu- 
laire, Schoull, Paris Méd., October 12, 1918, 
vitt, No. 41, 279. 
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STUDIES ON TUBERCULOUS INFECTION! 


Iv. THE VASCULAR SUPPLY OF THE LYMPHOID TISSUE IN THE 
RABBIT’S LUNG 


WILLIAM SNOW MILLER 


From the Anatomical Laboratory of the University of Wisconsin, and the Kenneth Dows Fund for 
the Study of Tuberculosis, of the Medical Clinic of the Johns Hopkins 
Hospital and University 


In a previous communication attention was called to the importance 
of a knowledge of the distribution of lymphoid tissue within the lung 
and the situations in which it is most frequently found. The importance 
of this knowledge is emphasized by the fact that these masses of lymphoid 
tissue often serve as centers to which disease processes are conveyed, and 
from which disease processes may extend to other parts of the lung. 

Since the time of Reisseisen the statement that the lymph nodules and 
the lymphoid tissue found along the bronchi receive their blood supply 
from the bronchial artery has been generally accepted. In the rabbit, 
however, I have recently found that these masses of lymphoid tissue do 
not receive their blood supply from the bronchial artery, but from the 
pulmonary artery. 

This has an important bearing on experimental work which involves 
the lung of the rabbit; for any microérganism that is introduced into 
the venous circulation of the rabbit is conveyed from the right side of 
the heart directly to these masses of lymphoid tissue by the pulmonary 
artery. As the masses of lymphoid tissue which are associated with 
the place where the bronchi divide are especially liable to become af- 
fected, the present communication will be confined to a description of 
the various types of arterial distribution to these masses. 

In figure 1, a short and somewhat stout branch is given off from the 
main trunk of the pulmonary artery and passes, without branching, 
directly to the lymphoid tissue, within which it breaks up into small 
arterioles that eventually end in a capillary network that is distributed 

1 During the course of these studies it became desirable to obtain more exact information 


of the finer structure of the lungs of several experimental animals. This and the following 
study (V) by Dr. Willis were accordingly made. 
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throughout the lymphoid tissue. The further relation of this capillary 
network will be shown in connection with figure 3 and figure 4. 

In figure 2, two small arteries are distributed to the mass of lymphoid 
tissue. These do not arise directly from the main arterial] trunk, but 
from a branch of the pulmonary artery which supplies the more depend- 
ent sacculi alveolares of an anatomical unit. 

In figure 3, a number of small arterioles are given off from the main 
trunk of the pulmonary artery and these almost immediately break up 
into a capillary network within the lymphoid tissue. The capillary net- 
work thus formed within the lymphoid tissue unites with the capillary 
network within the walls of the adjoining alveoli to-form venous 
radicles which in turn unite to form small branches of the pulmonary 
vein. 

Figure 4 illustrates an entirely different type of the origin of the artery 
which is distributed to the lymphoid tissue. Here it is not a branch 
which is given off directly from, or in close proximity to a main trunk of 
the pulmonary artery, but it is a terminal twig of a branch of the pul- 
monary artery which, after supplying an anatomical unit, penetrates its 
periphery and passes to the lymphoid tissue. The capillaries, into which 
the arterial twig breaks up, empty either into a branch of the pulmonary 
vein or they unite with the capillaries in the walls of the aveoli of the 
lung. 

In a few instances a combination of the types represented by figures 
1 and 3 or of figures 2 and 3 has been seen, but thus far the type shown 
in figure 4 has been found to exist independent of any combination with 
other types of arterial distribution. This may be due to the fact that 
thus far it has been found in connection with lymphoid tissue associated 
with bronchi of relatively large calibre. More extended study may, 
however, modify this statement. 

This study of the arterial supply of the lymphoid tissue in the rabbit’s 
lung shows the importance of a better knowledge of the vascular supply 
of lymphoid tissue not only in the lung, but also in other organs of the 
animals used for experimental purposes. It may well be that a more 
careful study of the distribution of lymphoid tissue in the various organs 
and of its blood supply will lead to a better understanding of some of 
the phenomena associated with experimental inoculations. 
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VASCULAR SUPPLY OF LYMPHOID TISSUE 


SUMMARY 


This study emphasizes the thesis that the author has maintained 
for many years, namely, that animals used in laboratories for experi- 
mental purposes should, as a class, be studied separately. ‘Because a 
given structure, or relation of structures, is found in, for example, the 
rabbit, is no criterion that the same structure, or relation of structures, 
will be found in rats, and the inverse is true. We may, however, find 
a type which, modified to a greater or less degree, runs through an 
extended series of animals of different species.” 

In the rabbit it is the pulmonary artery, not the bronchial artery, 
that furnishes the vascular supply of the lymphoid tissue. 

Any microérganism introduced into the venous circulation of the 
rabbit is conveyed directly to the pulmonary lymphoid tissue by the 
pulmonary artery. 
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EXPLANATION OF FIGURES 


General description of figures 1 to 4: The lungs were prepared by injecting the pulmonary 
artery with a 20 per cent solution of gelatin which held granules of cinnabar in suspension; 
the pulmonary veins and capillaries were injected with an 8 per cent Berlin blue gelatin. The 
lungs were hardened in alcohol, embedded in celloidin and cut serially 50 or 100 microns thick. 
The pulmonary artery is red. The pulmonary veins and capillaries are black. The stippled 
areas are the masses of lymphoid tissue. The spaces seen in the adventitia of the pulmonary 
artery are sections of the lymphatics. 

Fic. 1. Camera lucida tracing of a section of a bronchus (B), 0.875 mm. in diameter, 
taken at the level where it was giving off a branch. Section 100 microns thick. > 50. 

Fic. 2. Camera lucida tracing of a section of a bronchiolus (B), 0.45 mm. in diameter, 
just before its division showing the distribution of the artery to the lymphoid tissue. Sec- 
tion 100 microns thick. X 50. 

Fic. 3. Combination drawing of camera lucida tracings of three consecutive sections of 
a bronchus (B), 1 mm. in diameter, at the point where a branch is given off. The course of 
the circulation from the artery through the capillaries to the venous radicles can be readily 
followed. Sections 50 microns thick.  X 50. 

Fic. 4. Reconstruction drawing of six consecutive camera lucida tracings of a bronchus 
(B), 2.6mm. in diameter. In this figure and in figure 3 the rich capillary supply of the 
lymphoid tissue is brought out. Sections 50 microns thick. X 50. 
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(Miller: Vascular Supply of Lymphoid Tissue) 
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STUDIES ON TUBERCULOUS INFECTION! 


V. THE ORIGIN AND RELATIONSHIPS OF THE BRONCHIAL ARTERY 
IN THE GUINEA PIG 


H. S. WILLIS 


From the Anatomical Laboratory of the University of Wisconsin, and the Kenneth Dows Fund 
for the Study of Tuberculosis, of the Medical Clinic of the Johns Hopkins 
Hospital and University 


About a year ago C. J. White made the interesting observation in the 
anatomical laboratory of the University of Wisconsin of an unusual origin 
of the bronchial artery in the guinea pig. The condition was at first 
thought to be simply a variation from the normal, but a second animal 
was found to possess a similar ‘‘anomaly,”’ and subsequent work showed 
that the normal vascular anatomy of the guinea pig, particularly as re- 
gards the bronchial artery and the anterior intercostals, is character- 


istic and different from that in other mammals so far described. 

Following this lead, a more detailed study of the anatomy of the 
bronchial artery in this animal has been made, the full results of which 
work will be presented in one of the anatomical publications. For the 
present purpose, however, it suffices to consider mainly some of the finer 
intrapulmonary relationships of the vessel in question. Knowledge of 
the minute relations of the two arterial systems to each other, to the 
lymphatics, to the lymphoid tissue, to the lung parenchyma and to the 
pleura is essential to the understanding of the nature of the disease 
processes found in the organ. So much is knowledge of structure es- 
sential to a clear understanding and appreciation of pathological changes 
that one might almost regard microscopic structure as the “attendant 
circumstance of infection.” For this approach to the subject it is my 
purpose to consider the bronchial artery in its relation to: (1) the pul- 
monary artery, (2) the vasa vasorum, and (3) the lymphoid tissue and 
lymphatics of the lung. 


1 During the course of these studies it became desirable to obtain more exact information 
of the finer structure of the lung of several experimental animals. This and the preceding 
study (IV) by Dr. Miller were accordingly made. 
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Before entering into a consideration of these three aspects of the 
subject, it is well to state that the difference between the vascular anat- 
omy of the guinea pig and other mammals lies in the fact that the bron- 
chial artery in this animal arises neither from the dorsal aorta, as is 
generally supposed, nor from the intercostals as is the case in many 
mammals, but rather from a vessel which has its origin in the right sub- 


poste rior view 


Bronchial Art: 


Fic. 1. DIssECTION OF THE THORAX OF THE GUINEA PIG 


Note that the first seven thoracic intercostals on the right and the first six on the left 
arise from a special trunk. Note also that the bronchial artery arises from this special trunk 
on the right and that branches of this vessel pass to the esophagus, the trachea, and the lymph 
nodes along the trachea and at the hilum. They pass down the bronchi and into the lung. 


THE BRONCHIAL ARTERY OF THE GUINEA PIG 455 


clavian artery and which is distributed to the first six or seven intercostal 
spaces. Figure 1 illustrates this vessel and the bronchial artery arising 
therefrom. The bronchial artery passes to the trachea and along this 
structure to the hilum of the lung supplying in its course the lympho- 
glandulae along the trachea and at the hilum. Branches of the vessel 
course along the bronchi for a short distance and then penetrate the 
fibrous wall. 


I. THE RELATION OF THE BRONCHIAL AND PULMONARY ARTERIES 


The branches of the bronchial artery—usually three or four in number 
—lie deeply imbedded in the bronchial wall and run more or less parallel 
to its long axis, the trunks connecting freely with one another through 
smaller branches. The question of anastomosis between the bronchial 
and pulmonary arteries was a mooted one from the time of Ruysch? who, 
in 1731, first described the bronchial, until 1839, at which time Guillot? 
established the fact that the two systems are independent. 

The relation between the two blood systems in the lung is quite anal- 
ogous to that which Mall (1) has so clearly shown to exist in the liver 
between the hepatic and portal systems. On the basis of differential 
injections, Miller (2) has proved the independence of the pulmonary 
and bronchial systems. By using injection material that flowed freely 
through capillaries, he found the bronchial arteries partially filled from 
an injection into the pulmonary artery—the pulmonary vein being tied 
off. Under the same conditions, but with the use of an injection mass 
carrying granules too coarse for passage through the capillaries, there 
was no bronchial injection. The conclusion he draws is that the only 
communication between the two systems is a capillary communication. 

This work by Miller and similar work by others were done on the lungs 
of man and the dog. Apparently no one has investigated the guinea 
pig with the view of determining this point. From the results of the work 
here reported, it is quite clear that there are definite—though only occa- 
sional—anastomoses between the two systems in the guinea pig. The 
anastomosing vessel arises from a branch of the pulmonary artery very 
close to the main trunk, always within the zone of areolar tissue about 
the artery and bronchus. It usually makes a sharp turn, describing a 
small arc in so doing, and immediately penetrates the bronchial wall 
where it joins the bronchial artery. 


2 Quoted from Miller. 
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For a given vessel, there is never more than the one anastomosis. 
One usually encounters the connecting point at a level corresponding 
approximately to the middle of the lobe. Figure 2 shows the relation 
between these two systems. It should be noted in the figure, which is 
a combination drawing of sections aggregating 200 microns in thickness, 
that the anastomosing branch arises from a branch of the pulmonary 
artery, that in its early course the artery describes an arc, and that 
it enters the bronchial wall immediately without giving rise to any 
capillaries. 


Fic. 2. CoMBINATION CAMERA LUCIDA DRAWING OF SERIAL SECTIONS SHOWING THE RELA- 
TION OF THE PULMONARY AND BRONCHIAL ARTERIES 


A, Pulmonary artery; B, anastomosing trunk; C, bronchial artery; D, bronchus. The 
lumen of the pulmonary artery appears quite small because of the contracted condition of 
the musculature of the vessel wall. XX 50. 


For a more graphic representation of the condition one may refer to 
figure 3, plate 6. This figure is a photograph of a reconstruction model 
in plaster that was based on serial section drawings. Here the bronchial 
artery continues beyond the point of anastomosis, passes toward the 
periphery of the lung and ultimately loses itself in the capillary network. 
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A point of interest is the relatively large size of the bronchial trunk 
which has a diameter nearly equal to that of the contracted bronchus 
in the wall of which it courses. 

The significance of this relationship is not altogether clear. It is 
probably a safety provision whereby the bronchus may be nourished in 
the event of a closure of the bronchial artery, or by which the bronchial 
artery could assume and maintain the function of the pulmonary should 
there be an obstruction of a branch of the latter vessel. In either event, 
granting that the anastomosis exists in man, such a condition might 
present itself in the case of a mediastinal tumor from enlargement of the 
lymph nodes at the hilum, from an aneurysm, a dilated heart, or from 
other similar conditions. That there is a connection between the two 
systems capable of development into a state of serviceable function has 
been shown by experiment. Ghoreyeb and Karsner (3) working with the 
dog, were unable to inject the bronchial system through the pulmonary 
artery or vice versa so long as they maintained a pressure as high as 
10 mm. of mercury in the system not being injected at the time. If 
they injected into either system at a time when a pressure of less than 10 
mm. of mercury obtained in the other system, both systems became in- 
jected; and they concluded that “as long as a definite pressure is main- 
tained in either the pulmonary or bronchial circulation, the admixture 
of bloods is extremely limited. If, however, in either system the pressure 
sinks to zero, the possibility of supply by the other system becomes 
evident. . . . . It is therefore probable that either circulation 
can suffice for the simple nutritive demands of the lung if the other system 
is interfered with.” This fact lends plausibility to the hypothesis that 
a significant exchange of blood between the bronchial and pulmonary 
systems might readily take place in the event of altered pressure relations. 


II. RELATION OF THE BRONCHIAL ARTERY TO THE VASA VASORUM 


The pulmonary artery lies everywhere in close apposition to the 
bronchus, and the wall of this vessel possesses a rich blood supply. The 
vasa vasorum of the pulmonary artery originate from the bronchial artery 
and should be regarded as an extension of and an integral part of the 
bronchial arterial system. Of this, there can be no doubt. Figure 4 
well illustrates the relationship just mentioned. Here one can see a 
branch of the bronchial artery at a point where it divides, one branch 
passing to a mass of lymphoid tissue and another to the adventitia of 
the pulmonary artery where it forms the vasa vasorum. 
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III, RELATION OF THE BRONCHIAL ARTERY TO THE LYMPHOID TISSUE AND 
LYMPHATICS 


Many workers in histology have described lymphoid tissue in the 
lung, usually close to bronchi and blood vessels. Burdon-Sanderson 
(4) called attention to the fact that he uniformly found masses of 
lymphoid tissue in close relation to the bronchi and pulmonary arteries; 
and Miller (5) goes so far as to say that lymphoid tissue which, in single 
sections, is apparently indigenous to the lung parenchyma and not situ- 
ated near bronchi, will, if one studies the tissue in serial sections, prac- 
tically always be found to be immediately above or below and in part 
connected with a bronchus or blood vessel. Small masses of this tissue 
are to be seen in the lung of the guinea pig situated chiefly in the forks 
of dividing bronchi and arteries and nearly always within the loose 
areolar connective tissue lying immediately around these structures. 

Branches of the bronchial artery penetrate these masses of tissue and 
constitute their sole blood supply. If one refers again to figure 4, it will 
be evident to him that the mass of lymphoid tissue there illustrated de- 
rives its blood supply from the bronchial artery and that the blood is 
carried away by small pulmonary venous radicles. The figure is a 
camera lucida drawing of two superimposed sections. It serves as a 
good illustration of the bronchial artery in its threefold relation: (1) to 
the bronchial wall, (2) to the vasa vasorum and (3) to the lymphoid 
tissue of the lung. The apparent smallness of the bronchi is due to the 
fact that these structures are shown in a state of extreme contraction. 

It should be noted that the vasa vasorum and branches of the bronchial 
artery frequently course in immediate apposition to lymph vessels. 
From the work of Miller (6) in which he shows a definite blood vascular 
supply to the lymph vessels of the pleura, and that of Evans (7), proving 
the same for the lymphatics of the mesentery, the relation found here is 
strongly suggestive of some such vasa-lymph connection. 


METHODS OF STUDY 


Various methods were used in this study. All material used was from 
lungs, the vessels of which were injected in one or another of the fol- 
lowing ways: 

1. India ink injected into the thoracic aorta which was tied off at the 
arch close to the base of the heart. The pulmonary artery and veins 
were also ligated. 
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2. India ink injected into the pulmonary artery at 50 to 60 mm. of 
mercury, continued for fifteen minutes, with both the pulmonary veins 
and the aorta ligated. This gave complete bronchial injection. 

3. India ink injected into the aorta (as in 1) and red gelatine in the 
pulmonary artery (the gelatine was 20 per cent strength into which 
mercuric sulphide granules were mixed until a good red color was ob- 
tained). The pulmonary vein was ligated. These granules are too 
large to pass freely through the capillaries. ; 

After injection the lungs were distended with 95 per cent alcohol which 
was introduced into the trachea, and the lung was then left in 95 per 
cent alcohol for twenty-four hours. Serial sections were cut in cel- 
loidin, usually a complete lobe being represented in a series. Some of 
the injections were made by syringe and some by means of a pressure 


pump. 


SUMMARY 


1. In the guinea pig the origin of the bronchial artery differs from that 
heretofore described for all mammals, in that-it arises from a vessel that 
originates from the right subclavian artery. 

2. In the lung there are definite anastomoses between the bronchial 
and the pulmonary arterial systems. 

3. Branches of the bronchial artery form the vasa vasorum of the pul- 
monary arterial system. 

4, The bronchial artery supplies the lymphoid tissue that is situated 
within the lung. | 


I am indebted to Dr. William Snow Miller for his generous help and kindly suggestions 
in the prosecution of this work and the preparation of this paper. 
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PLATE 6 


Fic. 3. PHOTOGRAPH OF A PLASTER MODEL ILLUSTRATING THE ANASTOMOSING LINK 
BETWEEN THE PULMONARY AND BRONCHIAL ARTERY 


A, pulmonary artery; B, anastomosing branch; C, bronchial artery; D, bronchus. X 50. 
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(Willis: The Bronchial Artery of the Guinea Pig) 
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THE CULTIVATION OF RECENTLY ISOLATED AND 
LABORATORY STRAINS OF HUMAN TUBERCLE 
BACILLI ON ARTIFICIAL MEDIA 


H. J. CORPER 
From the Laboratory of the U. S. A. General Hospital, No. 16, New Haven, Connecticut 


A large number of media has been recommended for the artificial 
cultivation of tubercle bacilli and in many cases their efficiency has been 
tested by using an old laboratory strain. Practically no comparative 
studies have been made from which it might be determined whether 
any differences existed between the growth on artificial media of the 
recently isolated organisms and those kept under artificial cultivation 
for a long period of time. In growing human tubercle bacilli a decided 
advance was made when Nocard and Roux (1) discovered that the 
addition of glycerol to the artificial medium markedly enhanced the 
ability of the bacilli to grow, even though at the time they did not 
recognize that there existed human and bovine tubercle bacilli which 
differed in their preference for glycerol. Koch grew the tubercle bacillus 
on inspissated blood serum and found it would also grow on the ordinary 
agar medium though not as well. Another decided improvement was 
inaugurated when Dorset (2) described his egg medium which is now 
in almost universal use for growing tubercle bacilli. He found that 
good growth could be obtained on this medium, and, since it was acces- 
sible to all laboratories, this made it especially desirable. At various 
times milk, brain (3), lung and sputum (4) media have been recom- 
mended, and modifications of Dorset’s egg medium have been described 
that differed only in the mode of preparation. 

For the primary cultivation of human tubercle bacilli from contami- 
nated material, such as sputum and feces, Petroff (5) incorporated with 
Dorset’s egg medium a 1 to 10,000 dilution of gentian violet for the pur- 
pose of inhibiting the development of such contaminating microdrganisms 
as were not killed by a preliminary treatment with an equal volume of 
3 per cent sodium hydroxide solution for twenty to thirty minutes at 
incubator temperature. On this medium Petroff frequently failed to 
obtain subcultures and attributed his failures to the presence of the 
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gentian violet. Corper, Fiala and Kallen (6), using Petrofi’s method, 
obtained macroscopic cultures of varying grades on primary culture 
from only 144 (27.3 per cent) of 526 microscopically positive sputums. 
The number of bacilli found in the original sputum was in no way 
related to the positive cultures obtained. The glycerol content or 
acidity of the medium within wide ranges was found of little importance 
in the determination of growth. Egg medium, prepared as directed by 
Petroff with fresh beef juice, revealed no particular advantages over 
media in which was substituted sodium chloride, beef extract, and pep- 
tone as used in ordinary broth. The inspissation of the Petroff gentian 
violet egg medium on three successive days also proved to have no 
advantages over a single autoclaving. Petroff’s findings that the gentian 
violet-egg medium is not suitable for the continued cultivation of tubercle 
bacilli were corroborated. 

Long (7), in a study on the fundamentals of the nutrition of the 
tubercle bacillus, made observations especially on the utilization of 
amino acids and ammonium salts. Unfortunately, the experiments 
were carried out with two old laboratory strains, a bovine strain, B1, 
and a human strain, H37 (isolated in 1905), but in spite of this there 
was revealed some definite information on the metabolism of tubercle 
bacilli. In glycerol peptone broth the initial reaction of the medium 
was a matter of indifference to these tubercle bacilli, between the limits 
of hydrogen ion concentration of Px 6.4 and Pxa7.8. Much better growth 
was obtained on a pepsin digest of casein than upon biuret-free trypsin 
and acid digests. Good growth occurred on glycerol-sodium chloride- 
phosphate media containing M/10 concentration of methane (ethyl 
ester of amino formic acid), glycocoll (amino acetic acid), and alanine 
(amino propionic acid). The acid amides were also readily utilizable. 
The corresponding ammonium sAlts of fatty, ketone and hydroxy acids 
did not permit growth. The amines of the three acids mentioned, that 
is, ammonia, methyl] amine, and ethyl amine, afforded good growth 
when used in the form of their hydrochlorides. Methyl and ethyl 
alcohols were added to ammonium chloride media with advantage. 
The ammonium salts of the dibasic acids, oxalic, malonic, succinic, 
malic, and tartaric acids, yielded excellent growths. The study of the 
nitrogen metabolism in a medium, containing aS its source of nitrogen 
the dibasic amino acid amide asparagin, revealed the amide group to 
be the one chiefly attacked, liberation of ammonia from this group taking 
place while the amino group was almost untouched. In the monobasic 
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series the amino group was more readily used than the amide. Long 
believes that his experiments indicate that the tubercle bacillus hydro- 
lyzes proteoses and peptones with the formation of amino acids, and 
deaminizes the latter. The course of deaminization is obscure, but the 
failure of utilization, in the presence of glycerol, of the ammonium salts 
of the fatty, ketone, and hydroxy acids which might result, suggests 
that none of these is the normal product of the process. The ready 
utilization of amines, alcohols, and of ammonium salts of dibasic acids, 
suggests a more likely route, in which the monobasic acids, which in 
some way seem inhibitory, are not formed. The theory is advanced 
that the amino acids break into ammonia and alcohols, perhaps with 
amines as intermediate stages, that hydroxy malonic acid is formed in 
the medium through the oxidation of glycerol, and that ammonium 
malonite and malonic ester or closely allied compounds are of great 
importance in the synthesis of the bacillus’s organic substance. 

It was with a view to ascertaining whether there was any difference 
in the growth behavior of human tubercle bacilli on various media and 
also in growth behavior between recently isolated cultures and cultures 
maintained for long periods of time on artificial media that the fol- 
lowing experiments were carried out. 

The cultures studied (38 of 41, 3 being laboratory cultures of about six 
to eight years old of which 2 were bovine) were isolated from the sputum 
by Petroff’s method on the gentian violet-egg medium and were used 
for study either after primary culture or after from 6 to 12 transfers, 
either on egg medium or upon 5 per cent glycerol agar, all cultures being 
maintained at 37° to 38° C. in a completely dark incubator. The 
cultures of tubercle bacilli, 41 studied (28 of these recently isolated), 
2 of which were avirulent bovine (isolated about six to eight years ago), 
were transplanted on to sixteen different media (in the majority of 
cases in duplicate). 


DESCRIPTION OF THE MEDIA USED 


Medium 1. 
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The mixture was boiled to bring the agar into solution and was neu- 
tralized to litmus with sodium hydroxide solution after which it was 
autoclaved. 

Medium 2. Consisted of medium 1 to which was added 5 per cent 
glycerol. 

Medium 3. Medium 2 to which was added 3 grams of Liebig’s beef 
extract per liter and brought to neutrality to litmus before autoclaving. 

Medium 4. Medium 2 to which was added 10 grams of Witte’s 
peptone per liter and brought to neutrality to litmus before autoclaving. 

Medium 5. Medium 2 to which was added 3 grams of Liebig’s beef 
extract and 10 grams of Witte’s peptone per liter before neutralizing 
and autoclaving. 

Medium 6. Medium 2, neutral and autoclaved, to which was added 
1 per cent defibrinated rabbit’s blood at 43°C., after which the entire 
lot was inspissated for one hour at 90°C. on three consecutive days. 

Medium 7. Medium 2, neutral and autoclaved, to which was added 
at 43°C. 1 per cent defibrinated rabbit’s blood, laked by means of an 
equal volume of distilled water, after which the entire lot was inspissated 
for one hour at 90°C. on three consecutive days. 

Medium 8. Medium 2, neutral and autoclaved, to which was added 
at 43°C. 1 per cent of cow’s milk, after which the entire lot was in- 
spissated as in the above media. 

Medium 9. Medium 2, neutral and autoclaved, to which was added 
at 43°C. one-tenth volume (making 1 per cent) of 10 per cent sodium 
caseinate, prepared by neutralizing casein, Hammersten, with sodium 
hydroxide, after which the entire lot was inspissated as above. 

Medium 10. Medium 2, neutral! and autoclaved, to which was added 
at 43°C. 1 per cent of whole egg (egg white and yolk), after which the 
entire lot was inspissated. 

Medium 11. Medium 2, to which was added at 43°C. 1 per cent of 
egg white, after which the entire lot was inspissated. 

Medium 12. Medium 2, to which was added 1 per cent sodium 
nucleinate, prepared by neutralizing yeast nucleic.acid in warm water 
by means of sodium carbonate solution, after which the entire lot was 
inspissated. 

Medium 13. Medium 2, to which was added a suspension of yeast 
nuclein sufficient to make a 1 per cent suspension, after which the entire 
lot was inspissated. 

Medium 14. Medium 2, to which was added 1 per cent of a mush 
of testes from rabbits, and inspissated. 
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Medium 15. Medium 2, to which was added 1 per cent of a mush of 
liver from rabbits, and inspissated. 

Medium 16. Medium 2, to which was added 1 per cent of a mush of 
brain from rabbits, and inspissated. 

All the culture tubes were seeded heavily and as uniformly as possible 
with the tubercle bacilli. They were all maintained at the same tem- 
perature and in the same incubator, being closed with paraffined cotton 
plugs and tin foil caps to avoid evaporation. Contaminations and tubes 
in which the medium dried were excluded. The tubes were examined 
after two, four, six and eight weeks’ incubation, but for the sake of 
brevity in tabulation only the results obtained after four and eight 
weeks are recorded in table 1 (giving the results obtained with the cul- 
tures recultured for a number of times for a period of eight to twelve 
months after isolation, and some old bovine and human cultures, 
artificially cultivated on glycerol agar for about to six to eight years 
and having lost all virulence) and table 2 (in which the results on the 
recently isolated cultures are given). 

Examination of table 1 reveals that even old laboratory strains of 
tubercle bacilli will not grow upon a medium consisting of agar, salt, 
ammonium phosphate and glycerol, even though 1 per cent cow’s milk 
has been added. In the majority of cases the addition of 1 per cent 
sodium caseinate in place of milk gave no better results. The addition 
of beef extract and peptone, alone or together, had a favorable influence 
upon the growth of the tubercle bacilli which had been artificially 
cultivated for long periods of time. The addition of sodium nucleinate 
and yeast nuclein also had a favorable influence upon growth, while 
defibrinated and laked rabbit’s blood, whole egg and white, ground up 
tissues such as testes, liver and brain, had a decidedly favorable influence. 

In contradistinction to the cultures which had been maintained for 
long periods on artificial media, many of the recently isolated cultures 
(table 2) revealed a disposition of growing only on a few of the media, 
such as those containing, besides agar, ammonium phosphate, salt ands 
glycerol, defibrinated rabbit’s blood, laked rabbit’s blood, whole egg 
and at times tissues, and with beef extract and peptone. The growths 
were also not as luxuriant with the recently isolated cultures. Three 
of the 28 recently isolated cultures failed to give appreciable growth 
(over +) on any of the 16 media, while 9 gave growths (++ or over) 
only on a few media, 6 of these being on whole egg and 5 on rabbit’s 
blood. 
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Growth obtained from cultures recently isolated from the sputum 
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SUMMARY AND CONCLUSIONS 


There is a distinct difference in the growth ability of different strains 
of human tubercle bacilli freshly isolated from the sputum and those 
artificially cultivated for long periods upon media prepared by adding 
various nutriments (beef extract, peptone, egg, milk, tissues, etc.), to a 
basic medium composed of agar, ammonium phosphate, salt and glycerol. 

Human tubercle bacilli artificially cultivated for about one year grow 
well upon media containing, besides the above basic constituents, any 
of the following: beef extract and peptone, defibrinated rabbit’s blood, 
egg and ground up tissues (testes, liver and brain), and sterilized by 
inspissation. The addition of cow’s milk or sodium caseinate has no 
appreciable effect upon growth, while sodium nucleinate and yeast 
nuclein have an effect, though this is not marked. 

Human tubercle bacilli, recently isolated from the sputum, grow more 
sparsely on these media than do those artificially cultivated for long 
periods, and growth is obtained only on a few of the media, especially 
those containing egg and rabbit’s blood. A few strains of recently 
isolated cultures failed to grow on all the media. 
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AN INVESTIGATION OF THE ACID FASTNESS OF 
TUBERCLE BACILLI (I) 


B. SUYENAGA 


From the Otho S. A. Sprague Memorial Institute and Pathologica! Laboratory of the University 
of Chicago 


Very soon after Koch’s discovery of the tubercle bacillus, investi- 
gators became interested in its peculiar staining reactions, especially in 
the ‘‘acid fastness” of this microdrganism; and this question has occu- 
pied investigators up to the present time. Why are these bacilli acid 
fast? How can this characteristic be modified? Is there any relation 
between the staining reactions and the virulence of the microorganisms? 
These are some of the questions which have cccupied investigators. 

Ehrlich, Klein and Marmorek all noted the interesting observation 
that young tubercle bacilli are not acid and alcohol fast, a fact which 
Marmorek explains by the hypothesis that they have not yet had time 
to develop the fatty and waxy capsule, the impermeability of which was 
supposed to be the cause of the characteristic staining reactions. Koch, 
Borrel, and others have succeeded in extracting acid fast substances 
from the tubercle bacillus, thus robbing it of its acid fastness without, 
according to Borrel, robbing it of its power to develop tubercles. 
Wherry, in experiments with a strain of tubercle bacilli which had be- 
come saprophytic, probably from long continued cultivation on artificial 
media, was able to modify the acid fastness by varying the media on 
which the organism was grown. He states that the culture could be 
rendered non-acid fast by continued growth under conditions unfavor- 
able to the synthesis of fats, and that the culture could synthesize fatty 
bodies rendering it acid proof, when such substances as acetates were 
the source of carbon. 

_ The investigation partially reported in this paper was started with 

the idea of determining the relation of the acid fastness of the tubercle 

bacillus to its power to produce immunity against infection with tuber- 

culosis. Koch and many other workers have interested themselves in 

the question of an ideal tuberculosis vaccine and some recent workers 

have endeavored to rob the bacteria of waxy substances which are 
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supposed to be responsible for the acid fastness but which at the same 
time interfere with the absorption of the tuberculosis vaccine. 

The author of this paper has used in his work the same strain of 
tubercle bacilli as was used by Wherry, a culture of which was brought 
by Dr. Victor C. Vaughan from Koch’s laboratory in 1888 after 106 
transplantations. It had been transplanted on artificial media about 
every two months up to the time when we received the culture in 1912. 
Since then it has been transplanted every two or three weeks. It now 
shows luxuriant growth in twenty-four to forty-eight hours. Its acid 
fastness is already somewhat reduced and many non-acid fast bacilli 
are found. In all the experiments described below the smears were 
stained for three minutes in hot carbol fuchsin, washed and exposed for 
varying times to a nitric acid solution made by adding 20 cc. of con- 
centrated nitric acid (acidity 70 per cent) to 80 cc. of water. The 
times in the acid varied from ten seconds to sixty minutes. Smears 
were then washed. in water, and then three minutes in 70 per cent 
alcohol and counterstained in Loeffler’s methylene blue. The con- 
ditions of staining were therefore kept as uniform as possible, the time 
in the acid wash being the only varying factor. 


EXPERIMENTS 


1. Transplantation of the culture every two days on glycerol agar, 
the reaction of which was 0.8 acid to phenolphthalein. The transfer was 
always made from the transparent edge where the growth is younger. 
It reached the 334th generation in about nineteen months. After the 
216th generation, five minutes’ exposure to acid decolorized the bacilli 
in most cases, although not in all. After the 326th generation, fifteen 
minutes’ exposure to the acid decolorized them almost entirely, and 
practically all the microdrganisms stained blue. 

2. Glycerol agar of different reactions was used, varying from 1.5 
acidity to 2 per cent alkalinity to phenolphthalein. While these 
changes of reaction changed the appearance and color of the culture, 
they had no marked effect on the acid fastness of the bacteria. 

3. Non nutrient medium. This was made simply by dissolving 2 
grams agar in 100 cc. of distilled water. Development on this was at 
first poor, but became better later. Cultures of the 11th generation 
were totally decolorized by five minutes in the acid and easily stained 
blue. Those of the 17th to the 34th generations were decolorized in 
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three to five minutes. But the 48th and 49th generations seemed 
more acid fast. The same kind of curve was noted in a second series 
of experiments, where there was a gradual lowering of acid fastness 
until complete decolorization, generally in ten seconds, with good 
counter-stain of all bacilli, was shown in the 24th and 25th generations. 
After the 54 generation in 4 tests up to the 59th generation the cultures 
became again more acid fast, although fifteen minutes’ exposure to the 
acid generally caused complete decolorization. 

4. The so called amoeba medium used by Wherry was employed. 
The formula followed by the author was as follows: 

2.0 per cent 


0.03 per cent 
0.03 per cent 


Reaction 1 per cent alkaline to phenolphthalein. 

Similar results to those with non nutrient agar were obtained. The 
11th generation showed marked reduction in acid fastness. From the 
17th to the 38th generations, the reduction was so marked that in one 
case thirty seconds’ exposure to acid decolorized the stain perfectly. 
In the 58th and 59th generations there was again an increase in acid 
fastness. 

The same cultures described above were tested with Gram’s stain 
and there was apparently no change in the Gram positiveness of the 
organism. 


SUMMARY AND CONCLUSIONS 


1. Rapid transfer and rapid growth of the younger border of colonies 
of a saprophytic strain did not notably affect its acid fastness. In 
other words, I was unable as yet by this method to prove that younger 
cultures are much less acid proof than older ones. 

2. The non-nutrient medium and the amoeba media used by Wherry 
greatly reduced the acid fastness of this strain but did not absolutely 
destroy it. After reaching the lowest stage of acid fastness, bacilli on 
these media may again become more acid fast. 

3. The reactions of culture media, within the limits used in these 
experiments, seem to have no marked effect on the acid fastness of this 
saprophytic strain. 


A COMPARISON OF CERTAIN ANTIGENS USED IN 
COMPLEMENT FIXATION TESTS IN 
PULMONARY TUBERCULOSIS 


H. C. YOUNG anp J. P. GIVLER 
From the Laboratory of the U. S. A. General Hospital No. 16, New Haven, Connecticut 


Although it was the non-specific yet highly efficient Wassermann 
test that brought complement fixation into general notice, the principle 
was used even earlier in the attempt to diagnose tuberculosis. It is 
further interesting to discover that, in these early attempts at the 
diagnosis of tuberculosis by means of complement fixation, its value 
was considered to be but slight. An examination of the rather extensive 
literature on this subject which has accumulated year by year since 
these early experiments reveals two tendencies; first, to laud the merits 
of the test; and second, to bring forward new facts in a more critical 
spirit. For a long time the discrepancies in the findings of the various 
workers were laid either to their use of different antigens or to different 
methods employed in the performance of the tests. Yet, despite this 
lack of correlation, but few comparative studies have either sub- 
stantiated the discrepant findings or paved the way to the adoption of 
a standard technique. 

It was early recognized that bacillary emulsions were in many respects 
unsuitable as antigens and this led to the use of extracts of various 
types, the earliest of which was the old tuberculin of Koch. Thus 
watery, alcohol and ether extracts of bacilli, were used, and partial 
antigens of various kinds (1), each having its period during which it 
was considered of high efficiency. Besredka (2) described a special 
antigen which he alone succeeded in preparing and which in the hands. 
of Bronfenbrenner (3) revealed data of some value; but it had many 
drawbacks and was finally discarded. Miller (4) likewise described a 
bacillary emulsion with which he obtained almost 100 per cent efficiency, 
but which other investigators failed to corroborate. Petroff (5) describes. 
at least four antigens. He believes that a higher percentage of efficiency 
is obtained by using more than one antigen, but he does not claim the 
test to be absolutely diagnostic. Recently there appeared another new 
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antigen prepared by Wilson (6), with which Von Wedel (7) claims that 
he can obtain a 100 per cent efficiency, provided he allows the serums 
to stand a week before testing and uses complement from suitable 
guinea pigs. Among those workers who have carried on comparative 
tests within recent years using various antigens on the same serums, 
Lange (8) and Corper and Sweany (9) are especially to be mentioned. 
They were unable to find a great deal of difference in the results with 
the different antigens; and found the efficiency even in definite cases of 
pulmonary tuberculosis not to exceed 60 to 70 per cent of positive 
tests. Among non-tuberculous individuals they obtained positive re- 
actions in from 10 to 20 per cent of the cases examined. Recently 
Lewis (10) has attempted to refine the technique, with the view of 
increasing the efficiency of the test. He finds that in spite of all refine- 
ments “‘the numerical relations are such as to make it unsafe to apply 
complement deviation to the diagnosis of tuberculosis except as a matter 
of the most limited confirmatory interest.”’ 

The tests to be reported herein were carried out with a twofold pur- 
pose: first, to find out whether the Wilson antigen differed in antigenic 
value from any of the previously described antigens with which a great 
deal of work had been done, that is, Corper’s and Petrofi’s; and second, 
whether the contentions of Von Wedel, that serums allowed to stand for 
a week would give more positive reactions and that a high percentage 
of guinea pig serums were unsuitable for use in complement fixation 
tests for tuberculosis, were correct. It is unnecessary to elaborate on 
the technique employed in the tests; but it might be well to call atten- 
tion to the fact that the standard Noguchi system of human red cor- 
puscles, human hemolytic amboceptor and guinea pig complement was 
used. This system has proved of greater service in testing human 
serums, since it is not complicated by the presence of native ambo- 
ceptor in the serum, such as occurs when the sheep hemolytic system 
is used, which usually requires the removal of native amboceptor 
before proceeding with the test, as was pointed out by Simon (11). 
Lack of realization of this fact has led to the first erroneous conclusion 
by Von Wedel that tuberculous serums allowed to stand for a week give 
more positives. This is due, as shown in table 1, to the fact that the 
native sheep amboceptors disappeared upon standing. The serums of 
88 clinically positive cases of pulmonary tuberculosis tested on the first 
and seventh days, using the human hemolytic system, revealed no 
differences in the results obtained at the different intervals. Using, 
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however, the sheep system and not saturating out the native ambo- 
ceptor, resulted in a larger percentage of positives on the seventh day. 
This change in reaction was especially noted in only the weakly positive 
reacting serums. 


TABLE 1 


Presence and effect of native sheep hemolytic amboceptor in the serums of cases of pulmonary 
tuberculosis 


* PERCENTAGE + FIRST PERCENTAGE + SEVENTH 
PATIENTS SYSTEM DAY DAY 
88* Human 63 62 
88 Sheep 48 57 


* Examination of the serums of 105 patients for the presence of sufficient sheep ambo- 
ceptor to hemolyze a unit of cells on the first day revealed 51 per cent, while on the seventh 
day only 2 per cent still contained a trace of sheep amboceptor. 


In order to determine the availability of the general run of guinea 
pigs for complement suitable for complement fixation tests for tuber- 
culosis and also for syphilis, the serums of 75 guinea pigs picked hap- 
hazard as they were received from dealers were tested with the results 
tabulated in table 2. 


TABLE 2 


Available complement in guinea pig serum 


= 


SERUMS CONTAINING 2 SERUMS AVAILABLE FOR SERUMS AVAILABLE FOR 


PIGS EXAMINED UNITS OF COMPLEMENT TUBERCULOSIS TESTS WASSERMANN TESTS. 


75 70 63 64 


These findings, however, do not explain the high percentage findings 
recorded in cases of pulmonary tuberculosis by Von Wedel; and for 
this reason a further study of the antigen of Wilson seemed desirable. 
In preliminary experiments it was found that the Wilson antigen was 
inferior in antigenic value to both the Corper or Petroff antigen (only 
the methyl] alcohol antigen of Petroff was used in these tests). A 
number of serums reacting strongly positive with the Corper or Petroff 
antigens gave only slight reactions with the Wilson antigen. Believing 
this due to the extraction of soluble products in the preparation of the 
Wilson antigen, the bacilli used were further extracted with warm 
absolute ethyl alcohol and petroleum ether, acetone and sulphuric 
ether, when they were found to be practically devoid of antigenic value. 
The extractives obtained in alcohol proved to be of comparatively high 
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antigenic value, indicating that the Wilson method of preparing tuber- 
culosis antigen really removed substances of value as antigen. In 
order to determine the relative value of Corper’s, Petroff’s and Wilson’s 
antigens for tuberculosis complement fixation and also to note the effect 
of a serum giving a positive Wassermann reaction upon the tuberculosis 
reaction, the cases recorded in table 3 were studied. 


TABLE 3 
Results of the examination of normal, tuberculous, and serologically lwetic reacting individuals, 
using various tuberculosis antigens 


ANTIGENS 
AVERAGE 
PERCENT- 


CLASSIFICATION Wilson Petroft* Not AGE POSI- 
TIVE 


examined 


per cent 


11 
60 


Questionably 
tuberculous | With symptoms or rales. 


With ++ Wassermann... 


Incipient With symptoms or rales. 


With + Wassermann... 


Sputum + casesf 
With symptoms or rales. 
With + Wassermann... 


Moderately 
advanced 


| Without symptoms or 


With symptoms 
Far advanced { Without symptoms..... 
Moribund 


Totals on definite cases of pulmonary 
tuberculosis with negative Wasser- 


82 


Percentage positives among tuberculous. 63 


* All of the serums were not tested with Petroff’s antigen (the methyl alcohol soluble 
supplied by the Army Medical School) and therefore a column of the number not examined 
is included. 

+ Since all the moderately advanced cases examined had symptoms and rales, these figures 
on the sputum positive cases are included, they being, however, included in the figure under 

_-““with symptoms and rales” which give the total sputum + and — cases, but not the Wasser- 
mann positive cases. 


Normal with + Wassermann............} 13 6110} 9] 4] 4 11 
Without symptoms or 
7 2 6 3 6 2 1 
16 12.| 12 | 14.) 13 4 58 
4] 1] 1 9 
47 | 26 | 40 | 33 | 11 9 53 56 
12 3} 11 4 1 0 14 
13: 7 27 66 
75 | 37|65| 471 40/15] 57 64 
16 4} 22 5 1 1 15 
10} 4/11] 3}10] 4 | 
5 2 4 3 5 y- 
4 61 5 a 5 5 44 
57 66 
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As a result of the study of these cases, using the three antigens, it is 
to be noted that Corper’s autolysate antigen (63 per cent positive in 
definite cases of pulmonary tuberculosis) and Petroff’s methyl alcohol 
antigen (66 per cent) gave a slightly higher percentage of positive 
reactions than Wilson’s antigen (57 per cent). There was also noted a 
gradual increase in the percentage of positives from 56 per cent in the 
incipient cases to 64 per cent in the moderately advanced and 71 per 
cent in the far advanced, while in moribund ‘cases there was a definite 
drop to 44 per cent. Normal individuals gave positive reactions in 11 
per cent of the cases. A large percentage of Wassermann positive 
reacting serums (60 per cent of otherwise normal individuals) gave 
cross fixation with the three tuberculosis antigens tested. 


DISCUSSION 


There are innumerable points that might be and have been discussed 
in complement fixation for tuberculosis, the technique, and especially 
the antigens. There need be very little discussion of the technique 
as this has been fully considered by able investigators and all the 
precautions have been clearly pointed-out. It is interesting that the 
proposal of new antigens has been almost verging on an empirical rather 
than on a scientific basis; and there has been no more justification for 
the introduction of certain antigens than merely that everything, even 
sputum, should be tried. Likewise, without any conception of the 
chemistry of the tubercle bacillus, bacillary emulsions have been sug- 
gested a number of times, each author claiming added wonders for his 
antigen which could be nothing but a bacillary emulsion and why this 
should have advantages over a simple bacillary emulsion was not com- 
prehensible to trained workers. In this class appears to be the Wilson 
antigen lauded by Von Wedel. The alcoholic extraction removes both 
fatty and protein extractives; and since this extraction is at best only 
crude it is natural that antigenic material should remain with the 
bacilli. Complete extraction, however, as expected, removes all anti- 
genic substances. It seems that we are arriving at a point in tuber- 
culosis complement fixation tests when a new antigen must have some 
scientific basis to justify its introduction. A further comparative study 
of new antigens with some of the standardized older antigens also seems 
to be a prerequisite for such an introduction. This would obviate to a 
great extent erroneous claims and statements for new antigens. 
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SUMMARY 


The serums of 97 clinically normal individuals, 37 questionably tuber- 
culous, and 84 incipient, 75 moderately advanced and 31 far advanced 
cases of pulmonary tuberculosis, using for comparison the autolysate 
antigen of Corper, the methyl] alcohol soluble antigen of Petroff and the 
Wilson bacillary antigen gave the following results: 

The three antigens did not differ greatly in the percentage positive 
findings in known cases of pulmonary tuberculosis, Petroff’s antigen 

giving 66 per cent, the autolysate antigen 63 per cent and Wilson’s 
antigen 57 per cent, the last being the least efficient of the three. 

The percentage of positive findings obtained in the various classes of 
cases by the three antigens were 11 per cent of clinically normal 
individuals, 58 per cent of questionably tuberculous, 56 per cent of 
incipient, 64 per cent (66 per cent sputum positive cases) of moderately 
advanced, and 71 per cent of far advanced cases. Moribund cases 
gave a lower percentage positive, 44 per cent, than any of the other defi- 
nite cases of tuberculosis, corroborating the findings by previous reli- 
able investigators. 

A fairly high percentage of serological positive luetic serums, 50 
to 60 per cent, gave cross fixation with the three tuberculosis antigens. 
The serum of only one out of seven guinea pigs (of a total of 75) obtained 
on the market proved unsuitable for complement fixation tests for 
syphilis and tuberculosis, corroborating the finding of earlier investi- 
gators and not bearing out Von Wedel’s contention. The human 
hemolytic system is superior to the sheep system as ordinarily used in 
testing serums from cases of pulmonary tuberculosis. The native sheep 
hemolysins in the serum deteriorate to a great extent in a week. 


Appreciation is due Lieutenant-Colonel Estes Nichols and the staff of the U. S. A. 
General Hospital No. 16 for their kind codperation. We also thank Major H. J. Corper 
and Miss M. A. Wilson for supplying their respective antigens for our use in these investi- 
gations. The Petroff antigen was obtained from the Army Medical School. 
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THE EMPLOYMENT OF REST AND EXERCISE 
AFTER TUBERCULOUS PATIENTS HAVE 
RETURNED TO WORK! 


HUGH M. KINGHORN 
Saranac Lake, New York 


My object in presenting this paper is to see if we cannot improve the 
permanent results for patients who have been treated at a sanatorium 
or health resort. 

The permanent results of the Trudeau Sanatorium (1) show that 61 
per cent of the patients discharged during a period of one to ten years 
were well and working. During a period of one to ten years the Lau- 
rentian Sanatorium (2) at St. Agathe Des Monts, P. Q., Canada, shows 
that 57 per cent were well and at work. In these two sanatoria the 
usual rest and exercise treatment was employed. No work therapy 
was practised. Dr. Joseph H. Pratt of Boston (3) employed bed rest 
treatment and treated his patients in the city. Fifty-six per cent of 
his patients were well one to ten years after discharge. Pratt obtained 
his results in the homes of the sick poor in a supposedly unfavorable 
climate, and he made no selection of cases. 

During a period of one to seven years the Sanatorium at Frimley, 
England (4), shows that 44 per cent of the patients were well and at 
work. Work therapy was used at Frimley. 

These statistics very clearly show the value of rest and exercise treat- 
ment over work therapy. 

In these three sanatoria the patients were selected cases, and in my 
judgment the conclusion is well founded that rest and exercise treat- 
ment produces much more favorable permanent results than does work 
therapy. 

When a patient leaves a health resort or a sanatorium and returns 
to work, he should still continue the open air treatment. All patients 
should repeatedly be warned that they have a disease which will tend to 


1 Read before the Clinical Section of the Fifteenth Annual Meeting of the National 
Tuberculosis Association, Atlantic City, New Jersey, June 16, 1919. 
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relapse if they do not take care of themselves. They should be impressed 
with the fact that the disease is rarely cured in the same sense that per- 
sons are cured of typhoid fever, diphtheria or such other infectious 
diseases, but that it usually remains latent in the lungs. Such informa- 
tion has no depressing effect if put frankly to the patient and if he is 
told at the same time that very many seemingly healthy persons also 
have some tuberculosis in their symptoms. This information is given 
to the patient so that he will never treat himself with the same disregard 
to his health as he did before his illness. He should be advised to work 
well within his strength, but never up to it or beyond it. 

When a patient is capable of resuming work, the physician must de- 
cide upon the character and amount of work which he is able to perform. 
I have found that patients do much better when they undertake work 
which is not heavy muscular work. By muscular work I mean those 
forms of work which demand constant use of the muscles, such as gar- 
den or farm work, or working in machine shops, or as carpenters, or 
heavy housework for women. Such heavy muscular work acts directly 
on the chest muscles and may tear adhesions in the chest or otherwise 
inflame the disease, and is apt to cause over-fatigue. A number of pa- 
tients undoubtedly resume heavy muscular work and remain well, but 
this work is dangerous. Patients are usually advised to get outdoor 
work, where they will get fresh air. Frequently, with such outdoor 
occupations, these patients will have to do a great deal of walking. 
This may produce physical fatigue and thereby destroy the patient’s 
resistance. In my judgment it is better for the patient to have an in- 
door occupation which will not cause fatigue than to have an outdoor 
occupation which will constantly tire him. I think it is much wiser to 
conserve the patient’s strength in every way, and for this reason I advise 
patients who had office work previous to their illness to return to their 
office work. They will do this work with much less effort than any 
other kind of work. Their work will be sedentary and they will thus 
conserve their strength. Whatever form of work they undertake they 
are always advised to do at easy pressure. They are instructed to have 
their offices as well ventilated as possible, and to have regular hours 
for meals. With those patients who belong to the laboring classes, and 
who were accustomed to use their muscles to earn their living, office 
work is, of course, out of the question. It is a difficult problem to find 
suitable occupations for such patients. I believe that the very high 
mortality among such patients is due to the fact that they have to re- 
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sume their muscular work to get a living. Their resistance again breaks 
down’ and the disease progresses. I advise this class of patients, if 
possible, to obtain occupations that will not require muscular work. 
They do remarkably well as chauffeurs.. They should also try to live 
in healthy localities and not in cities. If possible those patients who 
are to return to office work should begin with only two or three hours’ 
work a day for the first four or six months. From two to four in the af- 
ternoon they should go to bed, and from four till bedtime they should 
sit out in the open air and continue the treatment just as they took it 
at the health resort. At the end of four or six months after an examina- 
tion by their physician, they can try a full day’s work, if the physician 
considers this safe, or can work three or four hours in the morning and 
a few hours in the afternoon. They can then get the benefit of an after- 
noon rest of from one to two hours. It is quite possible for many pa- 
tients to break into work in this way. Other patients are unable to do 
this, and must do a full day’s work from the start. Itis of the greatest 
benefit for patients to sit out on their porches and take the cure every 
evening in all weathers when they have returned home. This is one 
of the greatest means to keep them well, and it should be continued for 
several years. 

It is safer for these patients to take as little exercise as possible for 
the first year. The work of their occupation is quite enough; and un- 
consciously they will take a considerable amount of walking exercise. 
For at least several years after patients have returned home, it is unsafe 
for them to play golf or ride horseback. They should only consider 
these exercises when they have had a closed tuberculosis for several 
years. This refers to patients who had a well defined open tuberculosis, 
that is, who had tubercle bacilli in their sputum. All patients, no 
matter what their occupations are, after they have returned to work, 
should continue to take evening cure if this be possible. They should 
arrange their homes so that a porch is available for them to sit out and 
take evening cure. They should be repeatedly warned to work at easy 
pressure and to avoid getting tired. It is of course impossible for all 
patients to begin with one-half a day’s work for the first four or six 
months. They should, however, try to do their work at easy pressure, 
and should sit out and take the cure in the evening. 

The failure to get permanent results among the working classes tite 
graduated labor caused Dr. W. O. ‘Meek (5), Medical Superintendent 
of the Brompton Hospital Sanatorium, Frimley, to study the chief fac- 
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tors which are responsible for such a rapid loss of working capacity in 
so high a proportion of cases. He points out certain directions in which 
there seem to lie opportunities for improvement in the treatment of 
this class of people. 


1. THE RETURN TO FAULTY ENVIRONMENT 


The great majority of the Brompton Sanatorium patients returned to 
their work in London at which they had broken down previously. Loss 
of condition and return of unfavorable symptoms frequently very soon 
occurred. In 1915 a special branch of the Almoner’s Department at 
the Brompton Hospital was instituted to deal with cases discharged 
from the Sanatorium. A health visitor was also appointed. Homes 
were visited, arrangements made for the patients’ return, help given 
where necessary, and patients were advised to report regularly to hos- 
pital, dispensary or private physician. A fairly complete system of 
“after care” was thus instituted. A change to a more suitable environ- 
ment was urged upon many patients on their discharge and with the 
assistance of the After-care Department, this was accomplished in many 
instances. 

The following groups of cases demonstrate the beneficial result of 
such change of environment: (a) all traced instances of “apparent 
arrest of disease” and restored working capacity discharged in a 
certain year and returning to their former occupations in and about 
a large city; and (b) all traced instances of restored working capacity, 
discharged in the same year, who effected a recommended change of 
environment. 

a. During 1915 a group of 32 Cases, presenting important features 
in common, left the Sanatorium. They all came from urban working 
conditions. In all tubercle bacilli were present in the sputum at the 
commencement of treatment; in none were they found at its conclusion. 
The average number of lobes of the lungs in which any signs of disease 
had been noted was 1.8. They formed an excellent collective example 
of the ‘“‘good sanatorium case,”’ and were classified on discharge as in- 
stances of “‘apparent arrest” of the disease. They all returned to the 
homes and working conditions in which they had broken down pre- 
viously. The majority of the patients were distinctly of the better 
working class type. Their homes generally were clean and not ob- 
viously unsanitary; and sleeping arrangements were satisfactory and 
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wages good. The work to which they returned was of a varied charac- 
ter, but as a whole neither particularly arduous nor dangerous. All 
those still alive had been traced up to the latter half of the year 1917. 
Of these 32 people, at the time of the latest reports (averaging two years 
and a few months from the date of discharge), 10 (31.2 per cent) were 
well and at work and had kept so; 5 (15.7 per cent) were “fairly well” 
and still at work; 8 (25 per cent) were alive, but unable to work; 9 (28.1 
per cent) had died. 

b. In the same year, 1915, out of a number of cases of relatively 
good prognosis, who were recommended to secure improved conditions, 
44 were able to effect a change for the better. They were not spe- 
cially selected as having only slight pulmonary lesions, for in a consider- 
able number such lesions were quite extensive. Nevertheless, they all 
appeared capable of doing a reasonably full day’s work and to have a 
fair chance of maintaining working capacity in healthy surroundings. 
In all tubercle bacilli were present in the sputum at the commencement 
of treatment; in 23 they were still present on discharge; in 21 they 
were not so found. The average number of lobes of the lungs in which 
any abnormality had been noted was 2.2. All have been traced into 
the latter half of the year 1917. They form a group roughly comparable 
to the one analyzed above. Twenty-nine effected a change of both 
residence and occupation, five a change of occupation only, while ten 
found situations at their former employment in more suitable localities. 
Many made the change unaided except with advice, while to others 
help was given in the search for work or in the removal of the home. 
For some, situations were found; and, for a few, courses of instruction 
in motor driving, etc., were provided. Six joined the army. In most 
instances, the work and surroundings which they were able to secure 
were far from ideal, but constituted a marked improvement in their 
former conditions. Of these 44 individuals, after a lapse of time averag- 
ing a few months over two years and including one who was accidentally 
killed, 35 (81.4 per cent) have remained continuously well and at work; 
6 (13.9 per cent) are well and at work, but have had time off from work 
for illness and, in four cases, for further institutional treatment; 1 (2.3 
per cent) is fairly well, but not at work; 1 (2.3 per cent) has died. 

These groups of cases illustrate the bad effects of a return to work 
in the city and the good effects when patients are placed under better 
conditions. It would further seem “that the attempt to return to work- 
ing class life in cities Jarger numbers of discharged sanatorium patients, 
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who are, or have been recently cases of ‘open disease,’ may have to be 
abandoned as entailing great waste of life, labor and money.” Dr. 
Meek considers the following alternatives: (a) greatly prolonged resi- 
dence in sanatoria; (b) a long or short period of treatment, combined 
with or followed by training and subsequent start in suitable work in 
a proper environment; and (c) the establishment of rural industrial cen- 
tres in which patients could work at their accustomed, or more closely 
allied, branch of industry. 


2. LACK OF PROVISION FOR PROLONGED REST 


Dr. Meek is strongly of the opinion that the working man who is 
obliged to return to full work immediately upon his discharge required 
longer sanatorium treatment than any other class, and that in all but 
the really incipient cases two or three months is quite inadequate. 
With some sort of permanent colony for advanced cases in suitable 
surroundings and under constant medical supervision, the lives of many 
of these cases can be prolonged and a considerable number of them may 
reach good health. 


3. LACK OF PROVISION FOR RE-TREATMENT 


Sooner or later a considerable number of discharged cases require 
re-treatment. Pulmonary tuberculosis is a relapsing disease. Prompt 
cessation of work and removal to healthy surroundings are called for. 
Delay may be fatal to the health of the patient and serious illness re- 
: sult. Improvement is most rapid and satisfactory under sanatorium 
| supervision. Usually the admission to a sanatorium involves a long 
period of waiting. To avoid this, for several years, the use of occa- 
sional beds at the sanatorium at Frimley has been employed for this 
purpose. ‘The cases have been selected in.the after-care department at 
the hospital, preference being given to those in whom the prognosis at 
the time of discharge seemed relatively good. These beds have already 
done excellent work, as the re-admitted cases respond rapidly. 


4, THE ADMISSION OF CASES UNSUITABLE ON GROUNDS OTHER THAN 
MEDICAL 


A number of patients are admitted to public sanatoria whose treat- 
ment results in failure on account of their bad habits or lack of will 
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power or intelligence. In other respects they may be good subjects 
for treatment. They may respond well to treatment, but on discharge 
they quickly relapse. These patients form a considerable percentage 
of the total admissions and they always influence statistics adversely. 


5. NEED FOR EARLIER DIAGNOSIS 


Unfortunately at present a large number of patients reach sanatoria 
with already advanced disease. Residence at the sanatorium does 
little or no permanent good to the great majority and their after-his- 
tories are bad. Dr. Meek strongly emphasizes the importance of the 
working man being able to consult the expert physician for diagnosis 
and advice. The sanatorium is the most suitable place to restore him 
to health and to teach him. These incipient cases retain their working 
capacity for very long periods after discharge from sanatoria. 


CONCLUSIONS 


From a careful study of the causes why sanatorium treatment has 
not produced more favorable permanent results, it would seem that the 
following measures should be mentioned as likely to promote better 


results: 

1. An earlier diagnosis. 

2. A much longer period of treatment at the sanatorium. When we 
consider that the average duration of treatment is three months, it is 
remarkable that even the present results are obtained. We should 
devise means to increase the average time of treatment to six, nine, or 
twelve months or longer if possible. 

3. A more thorough employment of rest treatment with a careful 
use of exercise in the form of walking exercise when it is indicated and 
the non-use of heavy muscular work treatment. 

4, A greater care of the patients after they are discharged from the 
sanatorium. 

I consider that these patients should not be allowed to return to hard 
muscular work, but that they should be placed in a suitable locality 
and placed at occupations which do not call for muscular work. 


HUGH M. KINGHORN 
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THE END RESULTS OF THE EMPLOYMENT OF EX- 
PATIENTS IN TUBERCULOSIS SANATORIA 


HARRY LEE BARNES 
Wallum Lake, Rhode Island 


The problem of finding employment best suited for tuberculosis 
patients whose disease has undergone arrest has long been perplexing 
and it is my object to show the results of employing discharged patients 
in the sanatorium itself. The material on which this article is based 
was obtained from the subsequent histories of 286 patients who were 
employed in the State Sanatorium at Wallum Lake, R. I., during the 
years 1906 to 1919 inclusive. At the outset the initiative for employ- 
ment came largely from the patients themselves. They felt able to 
work and in most cases they had to work somewhere speedily in order 
to support themselves or their families, and they wished to work where 
they had regained their health. Before discharge, patients whose dis- 
ease was undergoing arrest were put on graduated exercise and work, 
gradually increasing to a maximum of four and one-half hours work 
daily. In most cases this work was more or less similar to the work later 
given them as employees. After employment, the daily hours of work 
were eight for domestics, eight and one-half for nurses, and nine for 
outside laborers. Comparatively few, less than 10 per cent, of our 
patients were considered fit to do outside work like shovelling coal, 
carting freight, ploughing or any work requiring heavy lifting. 

As a rule, the application of all patients for work was refused unless 
it was believed that their physical condition fully warranted it; but in 
about a dozen instances the economic necessity for work was imperative 
and, as it was merely a question of whether the patient should work with 
us or others, we reluctantly ran the risk. Some of these patients suc- 
ceeded and some failed. From the standpoint of the institution, the 
chief disadvantage of employing patients is the danger of relapse. The 
number of patients who relapsed during the time of their first employ- 
ment at the sanatorium was 60 or about 21 per cent. Many others 
subsequently tried other employments, relapsed, and were reémployed 
by us. While it is an unquestionable disadvantage to have employees, 
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21 per cent of whom will relapse with tuberculosis, this is more than 
counterbalanced by the advantages of knowing the character and 
ability of employees before hiring them and by the opportunity of 
quickly filling vacancies from the resident population. 


Per 
cent 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915 1936 1917 1918 1919 
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PERCENTAGE OF TUBERCULOUS EMPLOYEES, IN RELATION TO TOTAL 
NUMBER OF EMPLOYEES 


CHart 1. 


The proportion of patients who will relapse on such a scheme will 
of course depend on the judgment of the physician who selects the 
patients for employment and the severity of the work assigned them. 
While we selected our patients carefully to exclude active cases, most 
: of them were in the moderately advanced stage and 190, or 66 per 
i cent of the whole number, had had tubercle bacilli in the sputum at 
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Positions of employees 


| 

| 

HH | | 

| 

Miscellaneous 
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‘some time previously. The percentage of all sanatorium employees 
on the payroll in the month of January of each year, who have had 


TABLE 2 


Condition, Fall, 1917, of patients discharged previous to 1917 and present condition of those 
discharged since 


1908 1909 


Unknown 

Unknown 
Unknown 
Unknown 
Unknown 


Unknown 
Unknown 


Apparently 
cured.... 
Arrested.... 
Apparently 
arrested. . 
Quiescent... 
Improved... 
Unimproved 


Totals... . 


Apparently 
cured.... 
Arrested.... 
Apparently 
arrested. . 
Quiescent... 
Improved... 
Unimproved 


3 
9 


2 


Totals.... 6| 2 16 
Grand totals 


Apparently cured 
Arrested 
Apparently arrested 
Quiescent 
Improved 
Unimproved 


Totals 


a 
1906 1907 1910 1911 1912 3 
4| 2 1} 5} 1 6] 1 3 1] 2} 3} 1) |} 6 | 1 
3} 1] 6} | 2] | 3] 2} 3) | 4) 1] 3] 1] 5} | 4} 4] 7] 2] 2! 1) 5] 3] 1 
2 4 1 2 2 
1| 1 1 1 
3) 6 alli as 7| 3} 2) S| S| 4] 7] 1 
1913 1914 1915 | 1916 1917 1918 1919 
| 
2 1] 2) 1 4 2 7 
1 1 2| 1} 1 gs} | 1} 
1} 2} 4| | 3} 4] 3} | 3} 4) 2 2} 119] 6 1/16] 1 4 
1 1} 2 3} 1 10} 2 
1 1 i 1| 3 1] 1} 1 
2} {33/12} 2) | 1142] 4) 2! 5 
WELL LIVING DEAD UNKNOWN : 
2 14 1 2 
8 58 18 
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tuberculosis, is shown in chart 1 to have increased from almost none in: 
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1905 to 80 per cent in 1919. 


The positions occupied by our patients are difficult to classify as. 
many were employed in more than one position but an idea of their 


work may be obtained from table 1. 


The end results of all patients employed, classified according to the 
year they entered our employ, is shown in table 2. Patients discharged 
before the fall of 1917 are shown as their condition was reported at that 


TABLE 3 


T.B.+or— 


CASES 


LIVING 


DEAD 


UNKNOWN 


Apparently cured..... 


Arrested... 


Apparently arrested... 


Unimproved......... 


18 = 47% 
20 = 52% 


62 = 64% 
34 = 35% 


7 = 36% 
12 = 63% 


68 = 80% 
16 = 19% 


23 = 67% 
11 = 32% 


12 = 80% 
3 = 20% 


14 = 77% 
19 = 95% 


32 = 51% 
24 = 70% 


5 = 71% 
11 = 91% 


51 = 75% 
15 = 93% 


14 = 60% 


10 = 90% 
4 = 33% 
2 = 66% 


3 = 16% 


28 = 45% 
4=11Z 


1= 14% 


17 = 25% 
1= 6% 


9 = 39% 
1= 9% 


7 = 58% 
1 = 33% 


1= 5% 
1= 5% 


2= 3% 
6 = 17%. 


1 = 14%. 
1= 8% 


190 = 66% 
96 = 33% 


120 = 63% 
81 = 84% 


65 = 34% 
7% 


Combined totals.... 


286 


286 


201 = 70% 


72 = 25% 


time. 


as it was in May, 1919. 


In table 3, the end results of those who had had positive sputum are 
compared with those whose sputum had never been found positive. 

The comparison of results in each year between those employed at 
the sanatorium and those who were employed elsewhere among those: 
discharged as cured, arrested, apparently arrested and quiescent, is shown 


in table 4. 


Patients employed since 1917 have their condition recorded 


| 

—— 

—= 
| 
4 5= 2 
| 
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TABLE 4 


EMPLOYED AT SANATORIUM NOT EMPLOYED AT SANATORIUM 


YEAR 


10 16 62 Ges: 
1907 2 8 25 24 78 30 
1908 9 13 69 39 86 45 
1909 11 16 68 56 178 47 
1910 8 17 47 58 101 57 
1911 9 13 69 61 99 61 
1912 14 22 63 46 85 54 
1913 6 11 54 56 73 76 
1914 11 14 78 33 53 _ 62 
1915 11 13 84 46 69 66 
16 110 


From the table above, it appears that the employees made a better 
showing in seven out of the eleven years, an equal showing one year 
and a worse showing in three years. 

In table 5, the end results of those who were employed by us are 
compared with end results of those who were employed elsewhere 
according to the condition on discharge. 


TABLE 5 
Condition January 1, 1918, of patients discharged before January 1, 1917 


PATIENTS EMPLOYED AT PATIENTS NOT EMPLOYED AT 
SANATORIUM SANATORIUM 


CONDITION ON DISCHARGE 
Un- Per cent 
known | living 


Un- /|Percent 


Living | Dead known | living 


Living | Dead 


Apparently cured.............. 30 3 1 88 63 15 17 72 


43 29 4 56 | 253 | 248 52 45 
Apparently arrested........... 7 100 40 6 3 81 
29 10 74 | 145 60 16 65 
ee ee eee 10 7 58 | 350 | 622 80 33 


4 50 84 | 803 29 9 


123 67 | 955 |1754 | 197 51 


In order that the report may be complete, in table 5 the cases dis- 
charged improved and unimproved have been included. The improved 
cases who were employed were mostly cases that lacked a few days of 
being classified as quiescent. The few cases who were employed as 
unimproved were cases that had previously been much improved or 
even quiescent and who were employed so’soon after readmission that 
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they could only be called unimproved on their ‘discharge to enter our 
employ. It would not be fair to compare these cases with the great 
body of patients discharged from the sanatorium as improved or unim- 
proved. If these two classes are excluded, we find that 109, or 69 per 
cent of 156 patients employed by us, were known to be living, while 521, 
or only 55 per cent of similar groups not employed by us, were known 
to be living. While the 286 cases here presented are not a sufficient 
number to accurately fix the recovery rate, it is suggestive and should 
stimulate others to collect statistics bearing on this point. .Of course, 
many fathers and mothers of families, or high priced workmen con- 
sidering all their problems, may,be warranted in returning to their old 
occupations, but there remains a large percentage of unmarried patients 
under 30 years of age who have no occupation which is especially 
remunerative and can well afford to spend a year or two working in 
sanatoria if it enhances their recovery rate. 

Even though employment in sanatoria did not prolong the life of 
patients, it would yet be wise to give them preference in employment 
in order that money provided for fighting tuberculosis might as far as 
possible go to those who have suffered from the disease. When it can 
be shown that it does prolong life it is even more incumbent on insti- 
tutions for tuberculosis to employ ex-patients. 

The advantages of an employment bureau for tuberculosis patients fit 
to work, conducted by the National Tuberculosis Association or some 
other charitable organization, are obvious. Such a bureau would sup- 
ply the lack of applicants for certain positions in one sanatorium by 
the excess of applicants for this position in other sanatoria. 


CONCLUSIONS 


1. In groups of patients whose disease was at least quiescent on 
discharge, observed for periods varying from two to thirteen years, 69 
per cent of those employed at the sanatorium survived, against 55 per 
cent of those not employed at the sanatorium. 

2. Patients ought to obtain work in sanatoria, if possible, as it increases 
their chance of survival by about 25 per cent. 

3. Sanatoria ought to employ patients whose disease has become 
arrested or quiescent in preference to healthy persons, as it increases 
the number saved. 

4. There should be an employment bureau for finding positions for 
ex-patients in sanatoria. 


THE CONDITION OF PATIENTS TWENTY YEARS AFTER 
DISCHARGE FROM THE TRUDEAU SANATORIUM 


FRED H. HEISE 
Trudeau, New York 


What happens to patients after their discharge from an institution 
is a question which is frequently asked in these days when the value of 
sanatorium treatment is being to some extent questioned. 

In the issues of the Medical Supplement to the Trudeau Sanatorium’s 
Annual Reports since 1913 a table has appeared showing “present 
condition of all patients,’ which gives in summarized form the present 
condition of every patient who has passed through the Sanatorium. A 
portion of this table is devoted to the condition of those patients who 
have been in the Sanatorium at some time during the past ten years. 

We thought it would be of interest to compute the numbers and per- 
centages of those alive and dead on the twentieth anniversary of their 
discharge from the Sanatorium, and the result of this investigation is 
here given. The study embraces, of course, only those cases which have 
been discharged for a period of twenty years or more. The cases have 
been divided into the following groups: non-tuberculous, suspected or 
doubtful tuberculosis, incipient, moderately advanced and far advanced 
tuberculosis. The last three groups have been further-subdivided into 
active and inactive, as follows: those classified at discharge as ap- 
parently arrested and quiescent are regarded as being inactive at the 
time of discharge, whereas those classified at discharge as improved or 
unimproved are regarded as active. Unfortunately, there are quite a 
few cases about whom we have no definite knowledge, and these are 
recorded as ‘‘untraced.” Likewise, there are instances where we know 
the patient has died, but where we cannot ascertain the cause of death. 
The table herewith shows the numbers and percentages of the untraced 
and incomplete cases. 

The percentages of alive and dead have been computed only from 
the total number of known cases. Of course, inasmuch as the untraced 
cases range as high as 16 to 20 per cent and over, the criticism may be 
easily advanced that the percentages of living and dead must of necessity 
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be inaccurate. This is granted. And inasmuch as the information as 
to cause and time of death is lacking in the greater number of deaths, 
the percentages of those dying from tuberculosis and other causes can 
be quite inaccurate. This is also granted. However, the figures are 
given for what they are worth, simply to give a rough idea as to the 
condition of the patients twenty years after leaving the Sanatorium. 
The results of this study are as follows: 

There was 1 non-tuberculous case, presumably pulmonary abscess, 
which was alive after twenty years. There were 7 doubtful or sus- 
pected tuberculosis cases, of whom 3 had died, the cause and time 
being unknown, and 4 remained untraced. 

In the incipient tuberculosis active group there were no cases dis- 
charged for a period of twenty years or more. However, death had 
already occurred in 71 per cent: 

In the incipient tuberculosis inactive group, of 127 cases, 56 per cent 
were alive. 

In the moderately advanced active group, of 264 known cases, 5 per 
cent were alive. 

In the moderately advanced inactive group, of 219 known cases, 26 
per cent were alive. 

In the far advanced active SOND: of 157 known cases, 2 per cent were 
alive. 

In the far advanced inactive group, of 28 known cases, 14 per cent 
were alive. 


The cause of death was as follows: 
In the incipient active group, of a total of 5 known dead, 100 per 
cent occurred from tuberculosis. 

In the incipient inactive group, of a total of 6 known dead, 67 per 
cent occurred from tuberculosis. 

In the moderately advanced active group, known dead 64, tuber- 
culosis was the cause in 95 per cent. 

In the moderately advanced inactive group, known dead 43, tuber- 
culosis was the cause in 81 per cent. 

In the far advanced active group, known dead 49, tuberculosis was 
the cause in 98 per cent. 

In the far advanced inactive group, known dead 7, tuberculosis was 
the cause in 100 per cent. 

To determine the maximum possible deaths, we might add all of the 
cases in the incipient, moderately advanced and far advanced groups, 
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giving us a total of 975 traced and untraced, with 153 (or 15.3 per cent) 
alive twenty years after discharge. After twenty years there are be- 
tween 15 and 18 per cent of the incipient, moderately advanced and far 
advanced cases alive in this series. 

The following tables give the information in detail: 


Summary of traced patient of 816 dead 


INCIPIENT MODERATELY ADVANCED FAR ADVANCED 


Number | Per cent Number | Per cent Number Per cent 


71 251 
44 163 


95 154 98 
74 24 86 


ied of tuberculosis. Known deaths, 174 


INCIPIENT MODERATELY ADVANCED FAR ADVANCED 


Number Per cent Number | Per cent Number | Per cent 


5 100 61 95 48 98 


Traced patients 814 


(Includes non-tuberculous and doubtful. Six incipient active not discharged long 
enough.) 


Composite table 


3 n n 
4 

g a 18 

lag] $12 8 

Active....... 24) 3] 21; +{ 15] 5| 13] 67| {100} O 

Inactive...... 161} 34|127| 71 | 56} 6| 4} 2) 21] 89] 56] 67| 33 
Moderately advanced (Active: +--+ -|333] 69/264] 13 [251] 64] 61] 3] 21] 74} 5] 95| 5 

254| 35/219] 56 |163| 43} 35} 14] 74] 26] 81| 19 

Active........ 171| 14157] 3 |154] 49] 48} 69] 98] 2 

Inactive...... 32| 14] 28} 241 7| 7] 44] 71] 14/100] 0 

fActive........|528] 86/442] 16 |420]118]114} 4] 16] 72| 4] 97] 3 

\Inactive...... 447| 83/374|131 |243| 56] 46] 10] 19 77| 35] 82] 18 


* There was one case of pulmonary abscess, alive after twenty years, and 7 doubtful 
cases, of which 4 were untraced and 3 dead, time and cause of death not known. 
1 None discharged long enough. 
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ANCIENT HINDOO KNOWLEDGE OF TUBERCULOSIS 


WILLIAM F. PETERSEN 
Chicago, Illinois 


Medical history is at times an interesting and refreshing field of 
inquiry to professional men. The advances in the exact sciences of 
the past fifty years have given us so superior a vantage point that we 
can look back upon bygone ages with considerable complacency and 
derive therefrom a sometimes needful solace for occasional clinical 
failure with the soothing thought that, after all, we need not be dis- 
couraged, for the patients of past centuries must have fared far worse 
than ours. Perhaps some did. 

In the tuberculosis field, too, we are particularly apt to glory in the 
fact that, whereas but a hundred years ago every consumptive died, 
to-day we recognize the disease as one in which the natural factors of 
resistance are usually adequate to arrest the infection. We have with 
reason, then, come to regard this change of mental attitude from one 
of abject pessimism to one of wholesome optimism as a distinct advance, 
and flatter ourselves accordingly. But disregarding for the moment 
the purely objective discoveries of comparatively recent years, made 
possible when our instruments of precision were perfected,—the dis- 
covery of the cellular reaction in tuberculosis and the tubercle bacillus, 
the improved methods of diagnosis,—stethoscope, fluroscope and X ray 
plate, we find little left of our present day knowledge that was not, in 
some measure at least, the common property of medical men three and 
four thousand years ago, at the very threshold of recorded medical 
history. 

We, the inheritors of the Graeco-Roman-Saracen system of medicine, 
are in the habit of going back to Hippocrates as the founder of that 
school, in whose works the subject of tuberculosis is treated clearly 
enough, and a therapeutic regimen outlined that leaves little room 
for improvement, unless, perhaps, the ever-present tendency of 
Hippocrates for active interference be justly a subject for criticism. 

Both the Greek and Egyptian schools of medicine (from which latter 
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the Greeks derived part of their knowledge) labored under the ever- 
manifest disadvantage that attached to the view of the sanctity of the 
human body, the stumbling block that made impossible the further 
advance of medicine as a purely objective science. The amazing 
hodge-podge of oriental and occidental fact and phantasy, of folk ex- 
perience and folk superstition, that was our final medieval heritage, 
does little justice to the oftimes clear-cut diagnosis of disease and fairly 
rational therapy of the earlier ages. It was but the unfortunate result 
of the sacrosanct traditions. 

Possibly of equal interest, though certainly less known than the Greek 
and Egyptian systems are the ancient Hindoo views of medicine. 
Whether the fair Aryan conquerors of India preceded, in point of time, 
or were contemporaneous with the stock that spread over the Greek and 
Italian peninsulas is undetermined. And just how intimate the con- 
tact between the early Cretan and Greek and Egyptian cultures was 
with that of the Babylonians and the Hindoos is equally uncertain. 
Certain it is that in India a system of medical knowledge obtained 
at the remotest time; that at least a thousand years before our present 
era a degree of culture flourished there which in the traditions of its 
people was no longer recent; and that the written records that are avail- 
able to us give us a fairly clear picture of Vedic medicine that must 
antedate all other medical records except those of the Babylonians 
and Egyptians. And this medical knowledge had probably developed 
indigenously to a greater degree than any other, for the Hindoos were 
comparatively isolated from the other early centers of civilization. 

Of the four Vedas that were revered in ancient India the Ayurveda 
is supposed to have formed an integral part. The Ayurveda (law or 
knowledge of health) is said to have consisted of one hundred thousand 
verses arranged in a thousand chapters (the traditional verbosity of 
their ancient codes was a favorite fancy of the Hindoo; his authentic 
medical Shdstras on the other hand are condensed to a surprising 
degree). But the commentators reduced the whole to the eight divisions 
of classical Hindoo medicine. These were major and minor surgery, 
medicine, demonology, pediatrics, toxicology and pharmacology, elixirs 
and aphrodisiacs. 

- Apart from a number of interesting Buddhistic medical manuscripts 
that have been preserved (1, 2), two Hindoo compends have come down 
to us which give the basis of our information to us. These are that of 
Susruta (3), dating possibly from the sixth century, and that of .Caraka 
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(4), evidently more ancient and possibly compiled in the first century, 
A.D. Both, as well as other works of possibly equal antiquity, merely 
codify the knowledge of former ages, the authors always giving credit 
to the Hindoo saints and sages of the Vedic period as the original scribes 
to whom the knowledge of medicine was imparted by Brahman. In 
all of the texts the disease entity ‘“‘phthisis’—“the important disease” 
as it is often termed—is classified as a distinct illness and the symptom- 
atology described in a manner that leaves no doubt in the mind of the 
reader that the ancient physician knew what he was dealing with. 

It is true that the antiquity of Hindoo medicine is not a closed 
chapter. Haas’s (5) early criticism of its antiquity has been swept 
aside by later findings and more modern research. Jolly (6) inclines to 
the belief that such texts as those of Caraka and Susruta portray the 
medical knowledge of the period between 500 B.C. and the beginning of 
our era (7). 

But even further back in Hindoo mythology there is striking evidence 
that the ancients recognized the disease and at least one of the factors 
of its activation,—the effect of excessive sexual stimulation. The 
Hindoo, like most primitive peoples, a nature worshipper pure and 
simple, was interested in everything that pertained to the natural 
phenomena which he witnessed. So, too, he had an interest in the 
waning of the moon, for which he had to seek some explanation. 

About him in his daily life he saw young people waste away and die. 
This he termed simply yaksma—the disease—or even ajndtayaksman—the 
unknown disease—or, the disease of kings—rdjayaksman. His oriental 
fatalism accepted the ever present illness and death as not in itself so 
very startling, nor could he be expected to show great interest when one 
remembers that in his philosophy disease was but the punishment for 
misdeeds committed in some former state of existence. He was in- 
tensely interested, however, in the phenomena of the moon god, Soma, 
and in the cycle that the moon went through each month. The legend 
is as follows: 


Daksha (one of the Deva-rishis or celestial Hindoo saints, of which there 
were originally seven, identified as the seven stars of the Great Bear) had 
twenty-seven daughters (stars) whom he had married to Soma, the moon 
god. They were all of wondrous beauty, of course, but Rohini, one of their 
number, eclipsed the others, with the result that the much married Soma 
loved her alone and but with her enjoyed the pleasures of love. .Whereupon 
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the other six and twenty were wroth and went to their father Daksha and 
said that their husband stayed but with Rohini; therefore would they return 
to their father’s house and become ascetics. Daksha exhorted the delinquent: 
“Act justly by your wives that you will not be guilty of a wrong.” To his 
daughters he said, “‘ Now will he cohabit with you, since I have so commanded 
him. Go back to him.” But the rascal behaved as before. The neglected 
wives came back to Daksha with new complaints and wailing. Then Daksha 
again warned Soma, saying, ‘‘Deal impartially with your wives lest I curse 
you.” ButtheobdurateSomacarednotforhis threats. Again the daughters 
brought their tale of woe to their father and prayed that he see to it that 
Soma carry out his marital obligations toward them. Then was Daksha 
furious, and struck the offender with consumption. In vain the declining 
moon made sacrifices and tried all manner of cures; alas, nothing availed. 
Vegetation ceased to grow on earth (in most primitive conceptions of natural 
phenomena the moon and stars played a predominant réle in the growth of 
plant life); and when the plants and fruits dried and shriveled, all creatures 
of the earth suffered and were doomed to die of hunger. The gods asked 
Soma the nature and cause of his illness and, when he told them, they repaired 
to Daksha and pleaded with him that he prevent the further ruin of the world. 
Said he, “The Moon God must treat his wives impartially and bathe at 
Prabhasa, the shrine of the Sarasvati; then will he be freed from the curse; 
but one half month will he decline and one half month will he recover.” And 


so the punishment he suffered as a result of his partiality still is enforced (8). 


Other and similar passages occur not infrequently throughout the 
Vedas. One such, written in the ballad form and from its structure 
regarded as forming one of the oldest parts, is as follows: 


Once upon a time there was a king, Vyushitava by name, ‘ 
glorious . . . . and endowed with the strength of ten serpent spirits. 
A daughter of Kakshivant was his beloved wife, Bhadra by name, incom- 
parably the most beautiful woman on earth. And the two loved each other, 
so it is said. Completely enthralled by his love for her he was overcome by 
consumption and, as a result, after a brief illness went home, even as the sun 
goesdown. Afterthisprincehaddied . . . . (8). 


In both illustrations it is interesting to note (aside from the antiquity 
of the concept of consumption as a definite entity) that its appearance 
is associated with increased sexual activity. Indeed, it seems likely 
that the common appellation—rajayksman—“ the disease of kings” (and 
nobles) was an unconscious recognition of this predisposing factor. 
Polygamy was the general rule among all classes, but-of course the poor 
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could not afford the great number of wives and female slaves that 
their wealth permitted the rulers, among whom sexual overindulgence 
was carried on to a degree that might be considered a cult. While 
the disease must have been common enough among the poor, under- 
nourished then as now, its ravages where it would be least expected 
(among the wealthy) must have been striking enough, even to the 
primitive mind, to give it its most common name. Sometimes we find 
the terms, sésa—phthisis, and ksaya—consumption, and also papay— 
the bad disease, used in the literature. 
Susruta recognized the following as causes of the illness: 

Sexual excesses 

Grief 

Advanced age 

Physical overexertion—long marches 

Fasting—little food or even the eating of only one kind 

Ulcers (scrofula?) and wounds of the chest 

In another version the following four causes are mentioned: 

Prolonged physical exertion - 

Suppression of the normal bodily evacuations (this formed a 
medico-religious hobby with our ancient colleagues, and gave them a 
basis on which they could base the cause of many diseases, perhaps as 
useful to them as our own useful theory of autointoxication) 

Disappearance of the normal body constituents (tissue fluid: semen, 
according to the Hindoo conception, was tissue fluid derived from all 
the component parts of the body) hig 8 

Injurious food and drink 

The symptomatology of the early stages of the disease is described 
as follows (9, 10): 

Sneezing, colds, increased secretion of mucus, altered taste in the 
mouth 

Indigestion, anorexia, nausea, vomiting 

Physical weakness, loss of strength despite sufficient food, anaemia 
(whiteness of the sclera) 

Increased desire for women, for intoxicating drink and meats, 
irritability, disturbed dreams and abnormal growth of hair and nails 

The symptomatology of the disease when once established is described 
as follows (11): 


Colds, cough and dyspnoea 
Pain in the shoulders and head 
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Anorexia, vomiting, occasionally diarrhoea 

Fever of the whole body, with burning of the hands and feet 
Susruta details six cardinal symptoms: 

Anorexia 

Fever 

Asthma (dyspnoea)! 

Cough 

Bloody expectoration 

Hoarseness 

Susruta recognized, too, that hemorrhages followed after a variety of 
exertions, enumerating the following: carrying heavy weights; combat; 
sexual excitement; jumping from great heights; running after and 
trying to catch a bullock, horse or dacoit (Hindoo gangster and robber) ; 
throwing stones or pulling at a bow; prolonged swimming or horseback 
riding; running up a great height; dancing quickly or even reading aloud. 
These were all to be avoided by the phthisical patient. 

The sputum is described as of “light blue or yellowish color, with 
a bad smell and knotted like the pieces of a rope, being unequal and at 
times mixed with blood” (12). iit 

That “consumption” accompanied other diseases and was in such 
cases regarded as much more alarming was well known. Likewise 
scrofula is described—gandamdala—the necklace of boils, but of course 
there was no thought of its relation to the pulmonary form of tubercu- 
losis. Scrofula was regarded as incurable if colds, pain in the shoulder 
and chest, cough, fever, and vomiting appeared during the course of 
the disease. 

“The wise physician, striving for fame and reputation,” did not 
undertake the treatment of phthisical patients if the disease symptoms 
had been present for a year or more, that is, cough, diarrhoea, pain in 
the chest, hoarseness, anorexia and fever; or even if only the following 
three were present,—cough, fever and hemorrhage. Such patients 
would not recover. At the most the Hindoo physician would only 

1 While cough and asthma are frequently described together as symptoms of phthisis, the 
Hindoo well knew that they did not in themselves indicate that the patient was suffering 
from that illness. Of asthma (mah4-swdsa) the symptoms were stated as follows: “the 
patient respires with difficulty and with noise like that of a wild bullock; his mouth is 
open and he speaks with difficulty and his distress is evident from a distance.” The dif- 
ferentiation between the fever of pneumonia and that of tuberculosis is, however, not 


sharply drawn, although there is some evidence that the acute entity, pneumonia, was 
recognized as frequently superimposed on the phthisical patient. 
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promise amelioration of the symptoms. If, on the other hand, the 
patient seemed strong, had a good appetite, was not emaciated and had 
not been ill long, he might undertake the treatment. Such patients who 
could work, had but a slight fever and would follow the instructions of 
their physician, would recover. 

The treatment was dietetic. Purgatives, emetics, etc., are directly 
warned against, as their use for feeble patients would but result in 
harm. ‘The favorite prescription was the so called “‘food of Cyavana” 
—Cyavanaprasa—(1) (4) a mixture of ghee, molasses and a variety of 
vegetable compounds. Ghee, the rendered butter fats of the milk of 
cows, goats, sheep, mares and elephants, is frequently recommended, 
either to be mixed with honey or molasses or with barley, til oil (sesame), 
pepper and the like. The oil of sesame seems to have been used 
frequently alone. 

When the appetite is good it is recommended that much nourishing 
food be given, such as the flesh of asses, mules and horses, of camels 
and elephants, of wildcats, mongoose, rats and birds. These to be 
boiled in oil, with salt and peas. Even wine from grapes is to be 
allowed, and garlic (regarded as antidemonic by many ancient people, 
perhaps with justice) is also mentioned. The direct conflict between 
the legal code of the Hindoo (Manu) and his medical system is here 
apparent, for the flesh of animals, wine, and even garlic, are forbidden 
articles of food. 

The Hindoo physician knew, too, the value of pleasant psychic stimu- 
lation, a factor in recovery but newly recognized in our literature; and 
used for the purpose music, pleasing perfumes, interesting conversation 
and the companionship of friends and women (3), (4), (9), (10). 

All things considered, a fairly rational poirit of view, certainly far in 
advance of our own but a century back. It fits well with the rather 
advanced position that the Hindoo physician held in other fields, as in 
the recognition of diabetes—his kandeksurasam—sugar urine (also 
called honey urine—madhumeha); in his knowledge of anatomy, par- 
ticularly osteology; or in the quaint advice of Caraka to the newly 
graduated physician that he first proceed to the king and secure his 
permission to practise in his realm (that is, he should be registered) 
lest quacks of all kinds flood the land. 

That the Hindoo regarded phthisis as one of the contagious, or at 
least familial, diseases is made evident in the passage of the Code of 
Manu, stating that a wife should not be taken from a family in which 
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any of the following diseases occur: hemorrhoids, phthisis, indigestion, 
epilepsy and leprosy (13). 

The evidence seems convincing that in ancient India tuberculosis was 
in evidence from the dawn of history, and that the physician by careful 
observation had come to know the differential symptoms and had 
developed a therapeutic regimen which must have had some measure 
of success, obvious from the fact that he was willing to assume the 
care of the incipient case but refused to undertake the cure of those 
who were in the advanced stages. 


I am under obligation to my friend, Prof. J. J. Meyer, of the University of Chicago for his 
aid in translations and interpretations of the texts. 
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Tuberculous Abscesses of Chest Wall. 
—Iselin asserts, on the basis of his experience 
with 177 cases of tuberculous lesions in the 
chest wall, that it is not absolutely indispen- 
sable to resect the rib involved. This was 
the routine practice at the Basel clinic until 
the last few years have demonstrated that 
such lesions may retrogress under roentgen 
exposures. His prolonged study of his 177 
cases have convinced him that the ribs are 
involved only secondarily. In 98 operative 
cases, sequesters or a probable primary bone 
lesion were found in only 6 cases, and the 
ribs were involved in only three of them, and 
in one of these the patient was a syphilitic. 
The fistulas ran in various directions, and 
the attempt to trace them to their source 
entailed the danger of opening the pleura. 
The success of roentgen treatment confirms 
further that the abscesses and fistulas are not 
connected with production of sequesters. 
Even the smallest sequester renders conser- 
vative treatment futile, but he has had 56 
complete cures among the 77 cases in 
which systematic roentgen treatment was 
applied. In 16 of the 21 cases in which 
it failed, there were progressive tuberculous 
lesions in the lungs or elsewhere to which the 
patient succumbed. Ifthe bone had been in- 
volved, roentgen treatment could not have 
cured 56 out of 77 cases with prompt and 
smooth recovery. In only 3 cases were the 
roentgen findings suspicious of primary tuber- 
culosis. In 16 of 41 cases, there was a his- 
tory of pleurisy, and in 14 of these cases the 
abscess in the chest wall developed after 
puncture of a pleural effusion, but not at 
the site of the puncture. The abscess was 
more of the nature of a gravity abscess, trace- 
able to pleurisy, pericarditis or tuberculous 
glands. Tuberculous lymphangitis may set 
up multiple fistulas, but the ribs are only ex- 
ceptionally involved. Otherwise treatment 
should be conservative: aseptic puncture 
and evacuation, injection of iodoform or 
camphor-phenol with roentgen exposures, 
heliotherapy, arsenic, iodin or inunctions. 
Not much can be anticipated from any treat- 
ment if a progressive pulmonary lesion 
coexists.— Tuberkuloese Brustivand abscesse 
and Fisteln, H. Iselin, Corr. Bl. f. Schweiz. 
Aerste, January 25,1919, XLIX, No. 4, 97. 
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Extensive Subcutaneous Emphysema 
following Rupture of Tuberculous Cav- 
ity Cured Surgically.—A: man, aged 51 
years, butcher by occupation, had been dis- 
charged from military service on account of 
active tuberculosis of the left upper lobe. 
He had improved considerably and resumed 
his work, when, one day he noticed a slight 
painless swelling on the left side of the ster- 
num which extended later across the chest 
toward the right side. After a spell of 
coughing the original swelling disappeared 
and another swelling made its appearance on 
the anterior wall of the right axilla. This 
one was painless, resonant and crepitant. 
The following day this swelling spread over 
the left side of the chest and abdomen, over 
the neck as far as the base of the occiput, 
neck, and face including the eyelids. A. 
souffle accompanied by gurgling sounds 
could be heard on auscultation on the left 
side of the sternum, in the fourth interspace, 
and the chest wall here was somewhat ele- 
vated, especially during each seizure of 
coughing. Under local anaesthesia with 
novocaine, an incision was carried across the 
chest from the inside of the fourth interspace 
to the right axilla, a distance of 15 cm. 
This opened into a tract containing air, a foul 
gas, a little pus, and a few small blood clots, 
and communicated with a subcostal cavity 
having the same contents and from which air 
escaped with a souffle during cough. The 
opening into the chest pocket was treated by 
the insertion of a drain, while the rest of the 
wound was packed. The next day the 
oedema was disappearing and the patient 
made a good recovery. General emphysema 
following rupture of a tuberculous cavity, 
though rare, is a serious complication and 
surgical intervention, consisting of connect- 
ing the cavity with the external air, where 
the point of exit from the chest can be ascer- 
tained, will often save the patient’s life. 
When rupture takes place into a walled off 
chamber of the pleural cavity the same treat- 
ment is applicable, if the subcutaneous em- 
physema shows a tendency to spread. A 
subcutaneous emphysema complicating an 
ordinary pneumothorax may be relieved by 
puncture of the pleura and aspiration. 
Rapidly extending emphysema of the neck, 
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which seems to be due to perforation of the 
trachea or bronchi, may necessitate incision 
for the release of air.—Intervention Chirur- 
gicale dans un cas d’emphyséme sous-cutané 
étendu, par rupture d’une caverne pulmonaire, 
Chifoliau, Progr. Méd., April 12, 1919, No. 
15, 140. 


Perforation of Tuberculous Mesen- 
teric Glands.—Iselin lists among the con- 
ditions which may simulate acute appendi- 
citis: perforation pf stomach or bowel, gono- 
coccus inflammatory lesions, tubal abortion 
and intra-abdominal menstruation, but de- 
votes this article to perforation of tubercu- 
lous mesenteric glands. The resulting clin- 
ical picture deceptively simulated acute 
appendicitis in his eight cases of the latter. 
Four of the patients were children of 4 to 10 
and the others were young women from 17 
to 24. All recovered and one of the children 
was recently reexamined and found clinical- 
ly normal. The amount of irritation of 
the peritoneum determines the symptoms. 
Even sterile pus, such as was found in one 
boy of six,inducessevereperitonitis. Soften- 
ing and perforation can occur in mesenteric 
glands as well as in the glands in the neck, 
and mixed infection is liable. It is perhaps 
surprising that tuberculous mesenteric glands 
do not suppurate and perforate oftener. 
Roentgen exposures promote and hasten the 
softening of tuberculous glands, hence sup- 
purating mesenteric glands should not be 
exposed tothem. Hyperplastic glands ben- 
efit by the exposures, but the danger of 
perforation is imminent when suppurating 
glands are exposed. He had one case in 
which Roentgen treatment of tuberculous 
peritonitis was followed by a tuberculous 
ulceration in the bowel rupturing into the 
open abdomen. There is a possibility that 
tuberculous peritonitis starts with perfora- 
tion of a softened gland. The way in which 
the nodules are usually distributed seems to 
sustain this assumption. The similarity of 
the clinical picture with perforation of a 
gland and with acute appendicitis is an ad- 
vantage as it brings prompt operative inter- 
vention.—Durchbruch der vereiterten tuber- 
kulosen und misch-infizierten Mesenterial- 
driiscn, M. Iselin, Corr. Bl. f. Schweiz. 
Aerzie, November 23, 1918, No. 47, 1569. 


Tuberculids.—The papulonecrotic tu- 
berculid owes its formation to the deposit of 
tubercle bacilli in a hypersensitive skin at 
points where the circulation best favors the 
lodgement of an embolus, the extremities. 
An inflammatory papule forms which later 
undergoes central necrosis, the bacilli them- 
selves are destroyed and cannot be demon- 
strated. Histologically, a tuberculid may 


509 


not be tuberculosis cutis, yet, it is due to the 
tubercle bacillus and is evidence of the pres- 
ence of the organism in the body. The 
types of papulonecrotic tuberculid are: fol- 
liclis, the lesion of the hands; acnitis, that of 
the face; tuberculids of general distribution; 
erythema induratum, which is an exaggera- 
tion of the papulonecrotic lesion. Tuber- 
culids respond rapidly to arsphenamin medi- 
cation, and for this reason the therapeutic 
test should not be employed. In the thirty 
cases studied in this series, association with 
tuberculosis was evidenced by a family his- 
tory in one-fourth of the cases, by incon- 
testable objective signs in more than half, 
and by presumptive signs of the disease in 
70 per cent. One third of the patients had 
radiographic signs of pulmonary tubercu- 
losis and another third had suggestive or 
positive physical signs of lung involvement. 
Two-thirds had: tuberculous lymphadenitis. 
Ninety-six per cent of the lesions involved 
the extremities; 13 per cent involved the ear. 
Among the significant symptoms and signs 
are: slight fever, loss of weight, amenorrhea, 
slight anemia and moderate leucopenia. 
There is a notable absence of cough, sweats 
and hemoptysis. Fifty per cent had septic 
tonsils, and none had normal tonsils.—Clini- 
cal Studies in Cutaneous Aspects of Tuber- 
culosis, J. H. Stokes, Am. J. M. Sc., March, 
1919, clvit, No. 3, 313. 


Tuberculosis of the Spleen.—Petersen 
insists on the necessity for removal of a tuber- 
culous spleen at the earliest possible moment, 
even if there may be tuberculous lesions 
elsewhere. The tuberculous spleen leads 
inevitably to death unless it is removed in 
time, while a complete cure is possible after 
splenectomy if no other organs are involved. 
He devotes eleven pages to tabulation of 
the details in twenty-one operative cases, 
including one from his own experience. 
The mortality was 25 per cent, but 60 per 
cent were cured when last heard from. The 
findings are tabulated also from twenty- 
three cadavers with tuberculosis of the 
spleen. The differential diagnosis is based 
on the chronic course, the personal and 
family history, and the enlargement of the 
spleen with little if any tenderness, but 
there are about a dozen other diseases that 
have to be excluded first, from leukemia, 
hemolytic jaundice, polycythemia, and 
anemia to malaria, cystsand abscesses. The 
chief difficulty is in excluding pseudoleu- 
kemia and polycythemia. Banti’s disease 
calls for splenectomy likewise. Even at the 
laparotomy, differentiation may be difficult. 
Hayden in one case merely curetted and 
drained, but this is permissible only when 
total splenectomy is impracticable. Quénu 
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and Baudet in one case found a tuberculous 
abscess in the lower pole, and they were 
able to marsupialize it, suturing the spleen 
to the incision in the parietal peritoneum, so 
that the abscess could be incised and cleared 
out, all outside the peritoneum. Recovery 
was complete in four months. In the ad- 
vanced necropsy cases, the spleen weighed 
up to 4 pounds, 3780 grams, or measured 27 
by 19 by 16 cm. in some of the cases.—Oper- 
ative Treatment of Tuberculosis of the Spleen, 
E. Petersen, Hospital tidende, August 21, 1918, 
lei, No. 34, 1105. 


Traumatic and Tuberculous Lesions 
of the Adrenals.—The authors systemati- 
cally studied the adrenals in ninety autop- 
sies conducted during the course of the war. 
Traumatic lesions of these organs were en- 
countered in three instances and tubercu- 
lous lesions in four. In the first traumatic 
case there was pronounced hemorrhage— 
detectable, however, only on microscopical 
examination—throughout the deeper portion 
of the cortex and in the vicinity of the 
medulla. This condition had followed the 
sudden production of a large retroperitoneal 
hematoma as the result of a bullet wound. 
In the second case there was destruction of 
the cortex through its entire thickness in an 
area of the size of a ten cent piece in a man 
who had been subjected to violent trauma of 
the abdomen, with injury also to the spleen, 
liver, kidney and ileum. The third case 
was that of an old man who had succumbed 
to basal fracture after being crushed by a 
street car. A large central hematoma of the 
right adrenal was found, with complete de- 
struction of the medulla and of the deeper 
portion of the cortex. The conclusions 
reached are, that injury to the adrenals 
sometimes occurs in crushing accidents or 
other, violent traumata involving the dor- 
solumbar region or abdominal walls; that 
adrenal hemorrhage sometimes accompanies 
retroperitoneal hematoma, and that in old 
persons subjected to crushing injuries the 
adrenal may be the only abdominal injury, 
because of the friability of its abundant ar- 
teriovenous supply and its relatively large 
size in old age. In each of the above cases 
the rapidity of the fatal termination was 
amply accounted for by the other injuries 
sustained, irrespective of the adrenal injury. 
Among the four instances of tuberculous 
lesion of the adrenals in soldiers succumbing 
to wounds, three presented only a unilateral 
lesion, and in these there had been nothing 
in the clinical course to suggest impairment 
of the adrenals. In the fourth case there 
were bilateral lesions. Scirrhous changes 
were present which spared only the upper 
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portion of the gland and had destroyed 
all the medullary, adrenin secreting tissue. 
The rapid death of this patient, who had sus- 
tained only a relatively slight wound of the 
lower extremity by a shell fragment, is to be 
ascribed to the double adrenal involvement. 
The somewhat peculiar variety of shock 
which the man exhibited, with sudden, 
marked lowering of the blood pressure, fol- 
lowed by complete disappearance of the 
pulse, vomiting, and pronounced agonal 
convulsions, appears to have been the result 
of adrenal insufficiency. Adrenal tubercu- 
losis is not rare in men considered fit for 
front line service. The possible presence of 
adrenal lesions should always be borne in 
mind in certain varieties of traumatic shock 
with vomiting unaccounted for by any 
abdominal lesion.—Lésions traumatiques et 
tuberculeuses des capsules surrénales, Wil- 
lems T. Goormaghtigh, Presse Méd., February 
27, 1919, No. 12, 109. 


Renal Tuberculosis.—Renal tubercu- 
losis is nearly always a hematogenous infec- 
tion. Its course is invariably progressive; 
a healed renal lesion has yet to be demon- 
strated at autopsy. A diagnosis while the 
disease is limited to one kidney may properly 
be called an early diagnosis. A tuberculous 
process may not communicate with the pel- 
vis of the kidney and no pus will be found in 
the urine until the abscess breaks through 
which may only occur before the whole 
kidney becomes one large abscess cavity. 
A gonorrhoeal pyelitis frequently precedes 
renal tuberculosis, and, therefore, an un- 
cured case of gonorrhoea should excite sus- 
picion. Where the kidney is palpable it is 
usually less movable than the sound one 
due to the presence of adhesions. An en- 
larged movable kidney is more likely to be 
the seat of a new growth. Pain may be ab- 
sent at first but is bound to appear sooner or 
later. It is rather constant and may simu- 
late the pain of renal colic. Tenesmus, 
strangury and dysuria may occur even be- 
fore the bladder is involved, especially 
when the pelvis is the seat of ulceration. 
The urine shows pus, sometimes crumby 
masses of caseous material, blood, albumin, 
and, in about 75 per cent of cases, bacilli. 
The absence of bacteria from a urine which 
contains pus is strongly suggestive. The 
X-ray will be of advantage in eliminating 
nephrolithiasis in cases which simulate this 
condition. Animal inoculation in doubtful 
cases, though involving delay, is reliable; 
cystoscopy, ureteral catheterization, and 
functional tests should always be performed 
before operating.—The Early Diagnosis of 
Renal Tuberculosis, B. W. Wright, South- 
west. Med., March, 1919, ii, No. 15, 6. 
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The Nervous System in the Tubercu- 
Jous.—Ferranini remarks on the rapidity of 
the reaction to stimuli of different kinds in 
the tuberculous, demonstrating the extreme 
excitability of the nervous system. ‘The re- 
action is not only exceptionally prompt but 
it is also exceptionally intense, and it reaches 
its maximum sooner than under other con- 
ditions. On the other hand, the reaction 
is exhausted sooner, and the tonic capacity 
is less. Various laboratory instruments 
record these findings, showing the “impul- 
sive” character of the reactions in the tuber- 
culous, along with their hypotonic and hy- 
posthenic character, as an aidiin differential 
diagnosis. The toxins are responsible for 
this extra excitability of the nerves, and this 
in turn affects the endocrine system, or vice 
versa, with a resulting vicious circle. To 
‘this must be added toxic irregularities in 
growth, especially of the nervous system. 
For example, the normal growth of the brain 
may be exaggerated, and it may pull up the 
‘spinal cord and its roots, and this ascension 
of the cord may be rendered more injurious 
‘by an exaggerated growth of the vertebrae. 
The spinal roots then are stretched and com- 
‘pressed, with obvious injury. Such find- 
ings in the young may turn the scale in du- 
‘bious cases. Even in adults, they may give 
tthe clue when we reflect that with advancing 
age the nervous system normally tends to 


display just the opposite characteristics. 
Irritable weakness at any age should warn 
of possible tuberculosis.—La funszionalita 
nervosa dei tuberculotict, A. Ferrannine, Rif. 
Med., February 22, 1919, xxxv, No. 8, 153. 


Peripheral Neuritis in Pulmonary Tu- 
‘berculosis.—Tarchetti has encountered ten 
.cases of peripheral neuritis in men with pul- 
monary tuberculosis at a certain hospital, 
and he was able to trace it to a favorite pre- 
scription in vogue there containing aconite. 
The neuritis was evidently due to chronic 
aconite poisoning, as there have been no 
further cases of the neuritis during the six 
years since the aconite prescription was dis- 
carded. The prescription called for 0.008 
gram of the alkaloid in each hundred parts of 
the excipient— Neuriti périferiche nel corso 
della tubercolost polmonare, C. Tarchetti, Gaz. 
d. Otp. & d. Clin., August 8, 1918, xxxizx, 
No. 63, 614. 


Tuberculous Meningitis.—Baus4 de- 
plores that he has never been able to save a 
child with tuberculous meningitis in his 
sixty cases, and yet, it is a local disease; 
it does not kill by septicemia, and most of 
the symptoms are the work of the high pres- 
sure. The lesions in the meninges are not 
incompatible with life; the meninges can 


511 


rank with the peritoneum and the peri- 
cardium, and neither peritonitis nor peri- 
carditis are inevitably fatal. Wehave means 
to keep the pressure reduced and apply 
topical treatment. The disease with its ap- 
parently acute course, is really subacute or 
with a chronic tendency. The “acutiza- 
tion”? may be from reinfection or lessening 
of the defensive forces. The cerebrospinal 
fluid reforms rapidly, so that the relieving 
puncture must be frequently repeated, and 
large amounts withdrawn without fear. Or 
a cannula might be left as a permanent drain 
and some antiseptic applied directly to the 
meninges. Heliotherapy, local heat and an- 
tiserums might be used as adjuvants. Tu- 
berculin treatment might prove dangerous 
with the meningitis well under way, but it 
might be of great assistance in warding off 
the progress if given during the prodromal 
phase of vague and fleeting symptoms diffi- 
cult to note and appreciate.—Treatment of 
Tuberculous Meningitis, J. M. Bausé, Med. 
Ibera, July 20, 1918, iv, No. 37, 58. 


Tuberculosis and Insanity.—During 
the past eight years there were 962 autopsies 
performed at the Manhattan State Hospital 
for the Insane. In 131 cases or 13.6 per 
cent the lesions of active pulmonary tuber- 
culosis were found. In 62 per cent of these 
the diagnosis had been made antemortem, 
the total number of cases pronounced tuber- 
culous before death was 107 or 11 per cent. 
Twenty-six cases or 23.6 per cent showed 
no corroborative evidence at autopsy. 38 
per cent of those found tuberculous at au- 
topsy had not been diagnosed clinically. 
The application of therapeutic principles for 
pulmonary tuberculosis in the hospitals for 
the insane has given rather satisfactory re- 
sults. The open air treatment and forced 
feeding inaugurated in the State Hospitals 
proved so effectual that most of the average 
hospitals and all of the institutions of the 
better class for the treatment of the insane 
have installed separate cottages for the use 
of the tuberculous patients. While true 
psychoses among the tuberculous are infre- 
quent (the disturbances of the central nerv- 
ous system in this class of patients being 
usually limited to psychoneurotic manifes- 
tations), tuberculosis among the insane is 
quite frequent, as shown by the above 
figures. This is not unexpected considering 
the mode of life of the insane, their inactivity, 
filthy habits, overcrowding in hospitals, and 
lowered resistance. As a result, 30 per cent 
of the deaths occurring among dementia 
praecox patients are attributable to pul- 
monary tuberculosis—Pulmonary Tuber- 
culosis and Insanity, I. J. Sands, N. York 
M.J., January 18, 1919, cix, No. 3, 103. 
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Tuberculous Anorectal Fistulas.—In 
the two cases of tuberculous anorectal fis- 
tula reported, the usual early accompani- 
ments making diagnosis easy were absent. 
Ordinarily a tuberculous fistula has a flat- 
tened irregular opening, larger than that of 
the nontuberculous type. It is more or less 
insensitive, discharges a thin, dirty gray 
material, seldom thick or creamy, and the 
skin surrounding is bluish and undermined. 
In the cases reported the beginning was what 
appeared to be an ordinary abscess and fis- 
tula about the rectum, and for a considerable 
time it showed no pulmonary orothertubercu- 
lous indication. They were both followed by 
pulmonary involvement. Clinical signs that 
would serve to distinguish between specific 
and nonspecific local lesions about the rectum 
are not dependable, because they may be 
late in making their appearance; conse- 
quently, laboratory examination should be 
resorted to as early as possible. There may 
be secondary pulmonary involvement from 
a tuberculous focus about the rectum, in 
individuals who lack resistance.— Tubercu- 
lous Anorectal Fistulas: Report of Two Cases 
Showing Secondary Lung Involvement and 
Late Clinical Evidence of Their True Char- 
acter, S. M. Hill and A. A. Landsman, J.Am. 
M. Ass., March 22, 1919, xxxii, No. 12, 860. 


Tuberculosis in Dementia Precox.— 
Gosline analyses 108 cases of dementia pre- 
cox which have come to autopsy since the 
institution of a permanent laboratory at the 
Worcester State Hospital. This number is 
8 per cent of the total number of autopsies 
performed in that period. After a thorough 
review of these cases, ali those were dis- 
carded which had given a history of alcohol, 
syphilis, or infectious disease coming on at 
the onset of mental disease, or which gave 
anatomic signs of syphilis, or which mentally 
might be classed under any other category 
than dementia precox, or in which there 
was some doubt as to diagnosis. The fact 
that they died of tuberculosis did not pre- 
vent their discard, the one criterion for their 
retention was that they should be frank and 
undoubted cases of dementia precox. This 
left thirty cases of which 22 or 73.3 per cent 
died of tuberculosis. One group of seven- 
teen cases were separated from the rest ow- 
ing to the striking parallel between the 
course of their psychic disease and their 
physical disease, tuberculosis. The age in- 
cidence of this group ranged from 18 to 46 
with a large predominance of the third dec- 
ade age group. The duration from onset 
to death was very short, one to three years. 
‘The question of considering tuberculosis as 
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a causative factor in dementia precox de- 
serves consideration when this group is 
closely studied. The term “toxic infectious 
psychoses” had been given to a similar class 
of cases by some French writers. The cases 
which did not die of tuberculosis showed 
signs of previous or concurrent tuberculosis, 
thus proving the close connection between 
the two conditions—The Réle of Tubercu- 
losis in Dementia Precox. (Preliminary 
Study). H. I. Gosline, J. Lab. & Clin. 
Med., January, 1919, iv, No. 4, 186. 


Reactivation of Erythema Nodosum 
by Tuberculin.—The authors refer to the 
discovery by Dor of a typical tubercle in an 
erythema nodosum lesion; to the positive 
serum reaction in this disease noted by Ar- 
loing and Paul Courmont; to the finding of a 
tubercle bacillus in a node by Landouzy, and 
to the experimental reproduction of typical 
nodes by Chauffard and Troisier upon in- 
tracutaneous injection of a minute amount of 
tuberculin. They now report the case of a 
woman aged thirty-one, formerly ’afflicted 
with Pott’s disease, and later with tubercu- 
lous osteitis of the femur, erythema nodosum, 
hemoptysis, and right apical tuberculosis 
with emphysema, in which, in applying the 
intracutaneous skin reaction, a solution of 
tuberculin ten times stronger than had been 
intended was used. As a result there ap- 
peared, not only a local erythema nodule but 
a recurrence of the entire morbid process, 
with fever, multiple arthralgia, and the ad- 
vent of a new crop of nodes disseminated 
over the face and lower extremities. This 
case is held to show that not only the ery- 
thema nodes, but also the joint pains or in- 
flammation in erythema nodosum are ac- 
tually caused by the infectious intoxication 
of tuberculosis. In a previous case with 
secondary syphilis and typical erythema no- 
dosum, three intravenous injections of 0.6 
gram of novarsenobenzol had each likewise 
been followed by an attack of fever, joint 
pains, anderythema nodosum. The positive 
tuberculin skin reaction, the negative Wasser- 
mann at the time of the third attack, and the 
X-ray signs of a former tuberculous process, 
had, however, led to the conclusion that the 
attacks of erythema nodosum in this case 
were really due to tuberculosis. In brief, 
erythema nodosum may be said to be ac- 
tually a tuberculinoma, and the associated 
manifestations constitute a tox-infectious 
pseudorheumatism directly related to tuber- 
culosis.— Réactivation tuberculinique de l’ery- 
théme noueux, M.M.Chauffard & L. Girard, 
Bull. d. ? Acad. d. Méd., February 18, 1919, 
lxzxi, No. 3, 182. 
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The title of my address is of your committee’s choosing. To do 
justice to it is really a formidable task. When you ask me to discuss a 
progressive programme I assume that you expect me to lay down lines 
of attack against tuberculosis that will work, procedures that will bring 
results, results that will be reflected in our daily life in such a way that 
every man and woman will begin to wonder what has happened to their 
old acquaintance, consumption. When you ask me to do this you lay 
a burden upon me that for centuries has taxed far abler talents than 
mine: you ask me to lay plans that will reconstruct society; to have 
our individuals put the living of a hygienic life above the amassing of a 
competence; our captains of industry everywhere, the health of their 
communities above the returns from capital; our officials, the abolition 
of rookeries above the erection of monuments, and the enforcement of 
laws above the making of them; our schools and colleges, the training 
of men for service above that for position; our medical schools, the 
example of Trudeau above that of the day’s medical Croesus; our 
churches, the all round development of their people above marble and 
cloth and vessels of gold. When community or public health becomes 
as intimate a part of everyone’s thoughts and plans and ambitions as the 
struggle for a motor-car, or the changes in the value of commodities, 
or the ‘‘front” to be maintained before all, or even the selection of that 
spot above which a final R. I. P. shall be chiselled bold, then we shall 
begin to see what can happen to our old friend, consumption,—and to 
many another sticker of a crony besides. 

Tuberculosis is a price we pay for our civilization. The two are inex- 
tricably commingled and are being continually reflected upon each other. 
But this fact should not in the least condemn our civilization, or even 
impugn it. Whatever we may think of its present character, whatever 
its inequalities, we cannot gainsay that it is the best that man has yet 


1 An address delivered under the title “Medical and Scientific Premises for a Progressive 
Programme Against Tuberculosis,” before the Fifth New England Tuberculosis Conference, 
Providence, Rhode Island, October 16, 1919. 
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evolved. If our criteria be standards like the distribution of comforts, 
the position of women and the child, the toleration of slavery and of 
cruelty to the criminal and unfortunate—and I consider these fair tests 
—then we stand on a rung from which we can look down upon every 
age that has gone before. But while we congratulate ourselves upon our 
position we must remember that civilization is no more static than is 
anything else in the world. In constant flux, it is nothing more or less 
than the individual writ large; and its lineaments, its mind, its move- 
ments and its ideals are simply Gargantuan projections of the indi- 
vidual’s. Where civilization is headed and where it is going no one can 
tell. But it is going somewhere: it will never stand still, though a 
thousand Canutes issue their commands. To every one who thinks, it 
is continually calling, ‘‘What are you going to do about it?” Andifa 
man be of a constructive turn, he should venture a reply. 

I cannot be a whit different from any of you in longing for that ideal 
state of society—in other words, that state of mind, that point of view 
—that will demand and allow for every soul enough light, enough space, 
labor and toil enough, to keep the human machine trim and fit. But 
in dreaming of such an ideal I am always struck with the futility of 
forcing a mechanism upon society to upset it and make it fit an ideal. 
Among free men it is the people who are the state and any change of 
the state ideal must originate and come into being through a change of 
the popular ideal. There can be no real evolution by revolution: there 
may be much action and reaction, but never evolution. And it is as 
true as anything can be that the people—the mass—will evolve just as 
surely as the individual will evolve: and this is certain no matter how 
repressive may be the Bourbon preservers of the existing order or how 
explosive its destroyers. Where there is the ballot—and the ballot is 
coming all over the world—there can be no revolution that is based on 
reason: it can be only passion that resorts to this “‘corrective’’ of social 
evils. If this is not true then man writes himself down as a fool, for 
he is putting the dynamite under what he himself has helped to erect 
or maintain. 

I am led to these reflections because the more I look into what we call 
the tuberculosis situation, the more I am impressed by the fact that it 
cannot be considered without paying attention to the society in which 
it exists. As a consequence the problem immediately presents itself 
of how to deal with this state of affairs, if we are to make any headway. 
There seem to be only two alternatives. One, the more spectacular, 
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the more appealing to those who love the limelight or to those whose 
sympathies now and then play havoc with their intelligence, is to damn 
the existing state of affairs as all wrong and to come forward with a 
new broom: to make a clean sweep and then to start this world anew 
with the few immaculates who have escaped being caught in the refuse. 
The other alternative is to search through this sorry world of ours in an 
endeavor to find some solid ground peeping above the maelstrom, to 
hunt for a foundation and gradually enlarge this until it blocks the 
current or perhaps fills up the pool, providing the while an ever-widening 
refuge for the poor unfortunates who have been struggling in the waters. 
I am still old fashioned enough to believe that, if the appeal to 
reason will not be listened to, the cry to passion had better not be 
uttered. I believe that every progressive movement must be based 
on information presented to the intelligence, and that the reconstruction, 
the evolution, of society can be accomplished in only this way. I 
believe that the modus operandi of any progressive movement against 
tuberculosis must follow this line. We must get to the people, to all the 
individuals who constitute society: in the language of the street we must 
put what we know about tuberculosis across. And although I may be 
here more to tell you what we know about tuberculosis, the matter 
of ‘‘putting this across” shall be my underlying text. Beneath every 
medical and scientific premise that I may establish is always the more 
fundamental premise that the man on the street and the dweller in the 
tenement know what you and I know. This vulgarization of informa- 
tion is absolutely essential to any progressive movement. When a 
tuberculosis specific or a practicable method of prevention has been 
invented, there may be a different story to tell. But until that time 
arrives, there must be perfect codperation between the organized au- 
thorities of the state and the people. With the people indifferent the 
state will labor to no effect: with those in official position holding back, 
the efforts of the individual will avail little. Short of a catastrophe— 
and tuberculosis does not work in cataclysmic fashion—the only 
conceivable remedy for indifference is information driven home. 

But let us get back to our particular topic. I would call that move- 
ment progressive which with increasing ratio would result in reducing 
infection, morbidity and mortality from tuberculosis. If we reduce 
infection we thereby reduce morbidity and mortality. If by any 
special means we reduce morbidity we thereby reduce mortality, though 
not necessarily infection. If we possess measures that directly reduce 
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mortality, these need have no effect on infection or morbidity. The 
great desideratum, therefore, is something that will work against 
infection, though until we have hit upon a perfect anti-infection 
mechanism, we must continue to make every possible direct attack on 
morbidity and mortality. 

Now I consider that we already have in our hands all the necessary 
medical and scientific information upon which may be based the 
premises for a progressive programme against infection, morbidity and 
mortality: and this is my answer to the superficial accusation that we 
are not getting anywhere with tuberculosis. I hope to prove this: 
and should be glad to have a similar proposition proved for any other 
infection that is not contracted by voluntary association. 

We may first take up our scientific information. Most of this has 
to do with infection and morbidity. 

For all but a thoroughly negligible proportion of infections, we know 
to a certainty the original vehicles of infection. These are human 
sputum and cow’s milk. -There is not the least doubt concerning the 
method of infection by cow’s milk; it is by ingestion. The method of 
infection by human sputum may be debatable. The enormously wide- 
spread tuberculization of the human being during the first few years of 
life seems to me to weigh decisively against the opinion that intimate 
contact with the sick—the ‘‘open’—consumptive is the common 
method. This is a frequent method, undoubtedly: but that most 
children, or even a respectable proportion of them, are intimately 
associated with consumptives is simply not in accord with the facts of 
every day life. If, too, this were the common method of infection we 
would of necessity find many more tuberculous infants, for whom 
physical contact with adults is the most intimate. Yet ten per cent of 
infected babies (under one year) is the high average maximum pro- 
portion in statistical studies; and from here the curve of infection rises 
steadily, keeping pace with all those activities of the child that take it 
out of the home and interrupt the continued intimacy of familial asso- 
ciation. It seems to me that to explain the bulk of early infection we 
must look somewhere else than in the home. Nor do we have to go 
far to find all the human sputum—all the loose bacteria, bacteria of 
all kinds—that the most voracious bacteriologist might desire to 
snare. I don’t know when the first anti-spitting law was enacted, 
nor how many lie buried in the codices of the land, but this I do know: 
—that in this year of grace our highways are still besmeared with the 
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offal of the throats and lungs of myriads. And I am equally certain 
that every child, at play in these highways, day in and day out, is putting 
into its mouth the sputum of others, sputum that can and does contain 
every variety of pathogenic microdrganism to be found in the sputum 
of walking men. Why should we be amazed when the students find so 
many children of healthy parents with tuberculous tonsils and adenoids? 
why shocked at all the lumpy and fistulous necks? why puzzled because 
we cannot eradicate diphtheria completely? And then we walk through 
all this sputum and bring it to our homes; and in the handling of our 
shoes even you and I have ample opportunity of acquiring others’ 
sputum to ourselves. Right here, on our highways, plain to all, are 
the very conditions by which one consumptive can in an hour infect 
scores and hundreds of his fellow men; and, seeing and knowing this, 
we need not search much further for cumbrous mechanisms to explain 
the rapid and universal tuberculization of the race. 

What premises for a progressive programme does this information 
suggest? First, that we must see to it that all milk that enters our 
households comes in clean. Every man who buys his milk, should buy 
it free from pathogenic bacteria. To reply that this is not a new weapon 
of attack is not to the point. What is pertinent is that efforts in this 
direction have heretofore been either only local, or wasteful, or inade- 
quate or based on misapprehension of the results to be obtained. Under 
present conditions, to meet the situation, nothing can be more wasteful, 
extravagant and unproductive of real results than the slaughter of 
infected cattle. We have learned a tremendous lot about tuberculosis 
since this was the method put forward to prevent bovine infection of 
man. You all know what has been done. Money has been poured out, 
herds have been depleted, evasion and trickery have been resorted to, 
animosity and strife have been engendered, and—tuberculous cattle are 
still as common as can be. This whole episode in the antituberculosis 
movement should teach a pregnant lesson to those who are so certain 
that they can eradicate human tuberculosis by the mandatory segre- 
gation of the sick. If we cannot wipe out a disease by the wholesale 
slaughter of dumb, pent cattle, what is there that would lead us to believe 
that we can get anywhere with the policy for the permanent or periodic 
captivity of aspiring man? I say “policy” because its actual practice 
and enforcement are beyond my imagination. 

The only effective and economical way to prevent milk-borne in- 
fections is through the public control of the distribution of the com- 
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modity. From the time that milk enters the corporate limits of a 
community until it reaches the consumer it should be under the care of 
the authorities. There is to-day no more reason why a municipality 
should tolerate the private retail sale of milk than why it should put up 
with the pump on every corner. 

The municipal control of milk should be the business of the Board of 
Health or a subdepartment under the latter’s supervision. All milk 
that is to be consumed in the municipality should be brought by the 
producer or the wholesaler to stations that are set aside for its handling. 
Here trained employees of the milk department should bottle and 
pasteurize it: and from the several central stations it should be trans- 
ported under civic control to the consumer, and the cost collected by 
the city. 

Some such method is perfectly feasible. More than this, it would 
be vastly more economical than the present methods; and would 
undoubtedly bring down the cost of milk to the consumer. Central 
collecting and distributing agencies would of themselves eliminate much 
waste that present methods entail; and the producer or wholesaler would 
have only one or, at the most, several deliveries to make and would 
carry on his books no slow or bad accounts. Distribution would be 
routed: there would not be, as at present, dozens of companies crossing 
one another’s territory. But above all, there would be safety for the 
consumer; and the responsibility for any lapse in the handling of the 
milk could be immediately fixed and shortcomings remedied. In its 
board of health every municipality already has in existence the nucleus 
of the organization that would control the milk supply: the increase 
in taxation necessary to equip and maintain it would be relatively 
slight. The argument that the taxpayer should not help to pay for 
the other man’s milk is no more valid than the one that he should not 
help to pay for the latter’s water and the collection of his garbage. 
Milk in adequate amount for the very poor would be supplied by 
moneys from public funds, or, as at present, from those of semi-public 
organizations. 

Eventually some such plan is bound to be evolved. Civic control 
of the distribution of milk with pasteurization by civic authorities must 
form no small part of any progressive programme to combat many 
infections,—particularly, tuberculosis; and it is one of our duties to 
speed the day when it shall arrive. Have the farmer slaughter his 
sick tuberculous cattle by all means: work with him for every possible 
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improvement of his dairy: but make your loudest demands for munici- 
pal milk supplies that are regulated basically like city water supplies. 
Control the sources if you can; but if, like in most places, you cannot, 
control collection and distribution. Pasteurize the milk as you filter 
or chlorinate the water. 

To bring into being a society that will not countenance public spitting 
must ever be a major premise of any progressive antituberculosis pro- 
gramme; yet it is in this very respect that our voices have been weakest 
and we have fallen down most miserably. The very fact that in his 
ascent from savagery and barbarism man has assumed some strong 
opinions—opinions that work—about the propriety of public mic- 
turition and defecation assures me that he is capable of being educated 
regarding spitting. 

We once made a brave and showy beginning,—if you call this method 
of approach education. In thousands of places all over the world we 
passed laws that sounded as though they meant business. Then we 
buried them deep in big books between other laws and had copies 
beautifully framed and hung high up in railway coaches and post offices 
and other such places; and then,—well, you know the rest. 

I imagine that it was the dust kicked up by Cornet, and the barrage 
of vapors turned loose by Fliigge and his band that blotted out our 
path and threw us off our base, and for the last twenty years or so made 
us reach for a gas mask whenever we thought of a plague coming. These 
influenced our sense of proportion mightily and made us just a trifle 
careless about sputum. It is curious that, if sputum is dissected and 
further dissected, and worked out into many figures and the figures set 
down in rows of columns in a book, we should turn pale at the terrific 
possibilities of sputum; while if it is whole and fresh and everywhere 
next at hand, this should be of relatively trifling importance. All this 
may be part of the workings of ‘‘science,’”’ but it has about it none of 
the savor of common sense, without which all scientific observations 
must remain as nebulous as though they had never been made. When 
I prove that I can produce tuberculosis by inoculation, I don’t prove 
thereby that human beings are commonly infected by inoculation: I 
should not even make the suggestion. Nor when I find bacilli in dust 
and cocci in droplets suspended in the air, have I in the least shown 
the common method of any infection of man. 

At any rate, human sputum on our streets must go; and it is our 
bounden duty to work everlastingly to that end until this happy day 
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atrives. Picking out one day a year and on that day haling one or a 


thousand men before a magistrate and fining them a dollar each won’t. 
get us anywhere. Our programme must be planned with the idea of 
never a let-up of propaganda. This propaganda should not—in fact, 
it need not—tell anything but the plain, unadorned truth: but let this 
truth be told. Don’t insult intelligence. Don’t make people tremble 
before mythical and lying cocci and bacilli that swoop relentlessly 
through the air with claws outstretched, fangs and tusks poised, and 
beetling wings. Such representations might be justifiable for people who 
believe in gargoyles and griffins, but they have no place in our time. 
Besides, a public that finds out that you resort to sensational exaggera- 
tion and untruth to strengthen your cause, will put it down as weak, 
and cannot be blamed for looking askance when you again stray into 
the narrow path of truth. 

* Without cessation, yet ever tactfully, we must lay the truth before 
the people. We must aim to get the sympathy of the officials and of 
allindividuals. Asa growing number of the latter take upon themselves 
advisory, corrective and police duties, our official and professional labors 
will be made the easier; but it is we who must organize and direct this 
movement,—with never a qualm of discouragement. The object to be 
achieved is without a single demerit: no cause can be stronger whether 
from the point of view of utility, of aestheticism or even of morals. 
For these reasons it invites our very best efforts; and when these are 
applied it will succeed. 

Pathological and experimental data furnish us information upon 
which we may base other premises for a progressive programme against 
tuberculosis. It is absolutely certain that only in very rare instances 
does a tuberculous infection from without proceed uninterruptedly to 
the development of a condition that we recognize as disease. Between 
any exogenous infection and the appearance of symptoms there is a 
longer or shorter period of latency, of quiescence, of maturation, of 
development,—call it what you will. I am not here to debate what 
has become almost a doctrine, namely, the development of adult mani- 
festations from childhood infection or to dispute whether one or many 
infections is the common lot of man. I state merely what I think has 
been definitely proved,—that few infections go straight on to manifest 
disease. In many instances, particularly in children, there may be, 
however, certain definite disturbances which although surely tuberculous 
are not generally recognized as such and which therefore are overlooked 
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so far as their connection with tuberculosis is concerned. In many 
children and adults warning signals of a relatively obscure and intangible 
nature are frequently thrown out long before frank tuberculosis develops, 
yet this relationship to tuberculosis is only too often unthought of. 
There arise, therefore, several premises which we might fit into our 
progressive programme. None are concerned with preventing infection, 
but all would aim at reducing morbidity. 

One of these premises would make it incumbent for us to arouse the 
medical profession to the significance of affections like phlyctenular 
conjunctivitis. This minor disease is quite prevalent, especially among 
children; and the weight of the better medical opinion is that it is nearly 
always a manifestation of tuberculous infection. In very many cases, 
it may be the sole symptom. Now and then it precedes the graver 
evidences by several weeks or months. As matters now stand, its 
tuberculous background is completely disregarded by the rank and file 
of physicians. It is treated as a minor and independent ailment of the 
eyes, whereas it should be treated as tuberculosis. There is no doubt 
that if its full meaning were appreciated and if a modified tuberculosis 
regimen were employed in the treatment of phlyctenular conjunctivitis, 
not a few attacks of undoubted tuberculosis and consequently a certain 
number of deaths would be averted. 

We might indulge in the same prediction if practising physicians as 
a class were alive to their full obligations when consulted for a variety 
of obscure constitutional conditions—unusual nervous irritability, ab- 
normal tendency to fatigue, chronic undernutrition, obscure though 
slight anaemia, etc. I am not now discussing the early diagnosis of 
clinical tuberculosis. As often as not, we cannot find enough to dignify 
the trouble with the term, tuberculosis; and as often as not the distem- 
per is transient and passes over without special measures being directed 
against it. Yet in only too many of these cases the future explosion 
proves that tuberculosis has insidiously been getting in its work. Where 
a positive diagnosis of any disease cannot be made, I believe that these 
cases call for a modified tuberculosis treatment. The word tuberculosis 
should never be mentioned to these patients, except by way of warning 
them of eventualities that may occur: but a therapy that approximates 
that for tuberculosis would undoubtedly save much illness and many 
lives. 

Let us use the term “presumptively tuberculous” as expressing that 
common condition of ill-defined lack of health, where the balance 
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between quiescence and activity of infection is adjusted with exquisite 
delicacy. If then we could drive it home to every physician that he 
should handle the presumptively tuberculous woman’s pregnancy, par- 
turition and puerperium just a little differently from those of the 
ordinary woman or that he should treat the acute infections of all pre- 
sumptively tuberculous patients a bit more conservatively than is his 
ordinary habit, there is no doubt that we would contribute much to the 
reduction of tuberculosis morbidity and mortality. All education of 
this kind is a highly practical and productive method of combating 
tuberculosis. 

We come now to establish a major premise of the first order, one of 
such importance that it takes rank with the elimination of public 
spitting; yet unlike the latter it is not directly preventive, but is aimed 
at the reduction or abolition of morbidity. 

This premise is based on three facts, all of which are perfectly well 
authenticated. They may be stated as follows: first, infection is 
almost universal, yet morbidity is relatively very low; second, a long 
interval elapses between infection and the manifestations of disease 
that may result from the infection: and third, the manifestations of 
disease are not uncommonly ushered in or precipitated by collateral 
events in the life of the individual. 

In other terms, something besides mere infection is necessary to the 
clinical expression of infection. Morbid infection depends not so much 
upon infection as such as upon non-specific contributory factors. Inas- 
much as almost all of us still go about our daily business infected yet 
healthy people, and because it is tuberculous morbidity that is really 
responsible for all the evils of tuberculosis—if in every case infection 
could be confined it would give us little or no concern—perhaps our 
most important practical task is, for the time being at least, to accept 
infection as part and parcel of the normal make-up of man, and to lay 
the emphasis on preventing morbidity. In my opinion, so long as the 
present situation exists, this is the heart of any conceivable progressive 
programme; and I should like to discuss this phase at some length. 

I might begin by reciting list upon list of particular things that make 
for disease once infection is established—of constitutional defects; of 
vicious habits; of abnormal customs and modes of living; of social, 
economic and industrial conditions; of intercurrent diseases. But such 
a tabulation in this place would involve only a waste of time. If we 
are alive to the full significance of all clinical experience, we can at once 
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hew our way through all confusing detail and assert with full assurance 
that the contributory factors of tuberculosis morbidity include anything 
and everything that adversely influence the health of man. Upon some 
such broad platform we must take our stand. Some such all-inclusive 
slogan must be our battle cry. Any less pretentious point of view will 
not fit the facts. The generalization is strictly scientific. It is cer- 
tainly more so than to lay a preponderant and almost exclusive emphasis 
on this or that particular factor; and undoubtedly less likely to create a 
false perspective and bring on uncomfortable days of reckoning, when, 
while we do away with one or another contributory factor, tubercu- 
losis stil! flourishes and the people ask us why. 

Along comes someone and tells us, ‘‘ Tuberculosisis a disease of under- 
nutrition. Give every man sufficient food and it will disappear.” 
Certainly lack of food may play its part in awakening infection into 
life—we will grant that much—but when these “‘one-track minds” put 
side by side columns of diminishing calory figures and increasing tuber- 
culosis statistics they do not prove their case one bit. They seem to 
forget that there are underlying factors that as a rule make for insuf- 
ficient feeding—poverty is surely a most prevalent one; and that these 
same underlying factors—poverty again, for instance—may bring in 
their train evils of many kinds; improper housing, inadequate clothing, 
abnormal work and fatigue, unusual exposure to the elements and to 
every variety of infectious disease. Why then be so cock-sure that it 
is specifically the lack of food that is getting in its work? The same 
mental antagonism is likely to greet the positive assertion that alco- 
holism has a direct influence on specific resistance to tuberculous in- 
fection: certainly figures that show an unusual amount of consumption 
among alcoholics do not prove the proposition. Alcoholism presupposes 
and definitely produces irregularities and exposures of many kinds; and 
it is a most potent breeder of poverty,—wherefore, tuberculosis because 
of alcoholism. But do not expect too much from the abolition of 
alcoholism unless many other things go with it. 

I realize that much of this argument may seem like mere quibbling. 
But the point I want to make is that we should be very careful not to 
give the people the wrong impression. By picking out two or three or 
more superficial concomitants of a high tuberculosis morbidity, and 
hammering away at these with a disregard of the larger field, promising 
the while vast and mighty results, we are surely getting ourselves into 
trouble; and, by not getting at the root of the matter, we are not likely 
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to make as much headway against the disease as we might. ‘The people 
are not likely to be responsive interminably; and run from one anti- 
tuberculosis method to another, while as one becomes disposed of two or 
more crop up. You know and I know that there are scores and hun- 
dreds of determinants of tuberculosis. Then let us carry this news to 
the people to the point of impressing them with it. Let us, of course, 
continue our efforts against particular evils—it can be only by paying 
attention to details that we can affect the mass. But behind and ahead 
and on all sides of specific measures let us always project the larger 
vision,—manifest tuberculosis is due to anything and everything that 
adversely influences health. 

If you grant the validity of this statement, it follows with certainty 
that any fruitful antituberculosis programme must involve nothing less 
than a thorough understanding of what has in general come to be known 
as public health and an active participation in it. The tuberculosis 
worker and propagandist can no more stand aloof from all the manifold 
currents that determine public health than can the public health worker 
neglect tuberculosis as a prime and almost predominant factor in his 
field. The tuberculosis worker who confines his interest and attention 
to what may be called the specificities of tuberculosis—the tubercle 
bacillus, its habitats and its habits, and particular measures directed 
against it and its effects; and whose eyes are closed or unresponsive to 
all the non-specific factors—the inefficient teeth and throats of children, 
the faulty habits and environment (altogether apart from such things 
as lunger blocks and dangerous coughers and spitters) of the human 
being, the excesses of ordinary existence whether they be excesses of 
labor, of play or of the passions—that summon tuberculosis morbidity 
to the forefront, is not serving his cause well. He is merely pecking 
away at the flanks and commanding an attack which, no matter how 
showy and noisy its launching, can lead only to discouragement. He 
has failed to grasp the location and nature of the enemy’s stronghold. 
For the centre of this whole thing that we call the tuberculosis situation 
is as fixedly and immutably non-specific as the cause of pathogenic 
tubercle is specific. Transcendent though the event of the disclosure 
of the tubercle bacillus was, its results have not been entirely happy. 
The knowing that there is such a living mite has now and again served 
us a scurvy trick. It has more than once made of our campaign a mere 
tournament against the bacillus, while we have forgotten or neglected 
the fact that morbid tuberculosis, the prevention of disease—of symp- 
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toms, of functional disability—is our real objective. And this thing to 
be aimed at—this tuberculosis come to light—is in every particular the 
cumulative result of several or a host of non-specific factors or deter- 
minants that have operated for days, for years, aye, even for generations. 

In its climb from Lazarus to Dives a family probably does not change 
greatly so far as concerns the numbers of tubercle bacilli that are em- 
braced from without by the individuals of each generation: but we can 
predict with more than a little assurance that the incidence of morbid 
tuberculosis in the family will vary. In like manner it may take a 
hundred years for Dives of a positive Pirquet test to be brought down 
to Pirquet-positive Lazarus; and in these hundred years little happens 
to bacilli yet much will happen to morbid familial tuberculosis. If you 
get my meaning you will have grasped the first and central principle of 
any and every attack on tuberculosis that may convey a promise of 
success. 


* * * * * * * * * * * * * 


Now,—as we approach the conclusion of this address,—let us look 
this whole thing in the face. 

The medical and scientific premises for a successful programme 
against tuberculosis have, with one or two exceptions, been privileged 
knowledge for twenty years. I have mentioned only a few of them, a 
few which I consider of major importance and of a character that 
invites their practical application. If you expected me to tell you 
anything new or novel that has emerged from the welter of bed side and 
laboratory study I am sorry that I have been obliged to disappoint you; 
for the fact remains that save for the readjustment and crystallization 
of our ideas concerning infection and morbidity nothing of the first 
importance for our present purpose has been disclosed since 1900. 

But the mere statement of a premise is a sorry and unprofitable 
pastime, and may be a long way from the attainment of a conclusion: 
and it is only by the proper application and working out of premises 
that proper conclusions may be reached. It is really our business to 
deal less with the erection of premises and to devote most of our energy 
to putting them to work. I really am growing a bit weary from 
observing our professors storm our gatherings with a deluge of papers 
on early diagnosis, and then go back to their classes and continue to 
graduate men who know nothing about early diagnosis or just little 
enough to make them smugly dangerous. There is enough on record 
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about the desirability and necessity of undergraduate instruction in 
tuberculosis to guide successfully the veriest tyro; yet to-day in the 
United States there does not exist a single department of tuberculosis 
that can adequately instruct all the students of the school. There is 
to my knowledge not a single first class general hospital that knowingly 
admits cases of pulmonary tuberculosis to its wards—“ because of the 
fear of infection,” they say; fit concepts for 1885 or 1890; yet these 
same hospitals will crowd every type of acute pneumonia and typhoid 
fever with every variety of acute and infectious disease. You and I 
contribute to the continuance of dirty milk and promiscuous spitting 
and inadequate housing and the social and industrial standards that 
keep up tuberculous infection and morbidity and which are at the root 
of these. We either fail to see that, so long as the health of the people 
is so profoundly depressed by their social environment as it is to-day 
and always has been, no devotee or practioner of an improvement in 
public health can be an advocate or adherent of the social status quo: 
or, seeing this, we do not act because our motives are directed by some 
to us larger or more personal considerations. - 

We will get the grip on tuberculosis when we create a universal and 
correct public sentiment concerning it,—then, and no sooner. Of 
public health, we may say the same thing. Our task as professionals 
in the field is to remain the professionals, yet to become less professional 
and more human. To attain results, never was an activity in the world 
quite so much in need of the human touch as is the endeavor to promote 
the public practice of hygiene. To exhibit pictures of bacteria and 
cross sections of the human torso and columns of figures to the dweller 
of the tenement whose belly cries for food and whose eyes are heavy 
with smoke and dirt is brainless business, busy though we seem to be. 
To show this man how his surroundings may approximate yours and 
to prove to him that you are working with him to make them so is making 
progress. The inventor of the glass window probably did more for 
public hygiene than all the millions of physicians who preceded the 
period of the invention. Similarly, the man or company of men who 
can bring about conditions of life that will ameliorate existence to the 
point of promoting public health will do more good than all pure bac- 
teriologists, pure chemists and pure statisticians, past, present and 
prospective. When we train physicians, we should train men first, 
and repositories of morbid phenomenology second. When we initiate 
public health workers into the mysteries of their subject we should de- 
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velop the sympathies—that sympathy which Terence has immortalized 
—first, and technical aptitude second. 

I would not for a moment have you think that I am trying to depre- 
ciate study,—the value of study of any kind. I am merely trying to 
give detached study its proper place in the scheme of things. The 
study of phenomena will always attract a most unselfish side of man’s 
nature and will enlarge the vision and capabilities of the race. What 
I have in mind may be stated somewhat as follows: that while much 
of our knowledge of bacteria must be got together in laboratories and 
altogether apart from the interests of the crowd, it is on the social mass 
and largely through and by reason of the character of the social mass 
that bacteria produce their effects, and that therefore in attempting 
to influence these effects in any far-reaching way we must work from 
the angle of changing the individual and, therefore, the social point of 
view. 

There is an old saw that nothing is so hard to change as the habits 
and customs of a people. This may be true; but I have always had a 
sneaking idea that the maxim was highly debatable unless we intro- 
duced the reservation, ‘‘ provided its environment is not changed.” If 
therefore, a scheme for the control of tuberculosis that is based on 
changing the social point of view were set down as impossible because 
it premised changes of habits and customs I would refuse to be put 
out of countenance, for the simple reason that it is environmental change 
which is the thing we must'aim for. We might just as well look at the 
situation squarely. I think we will all agree that a fixed social environ- 
ment means a fixed tuberculosis standard. If, therefore, we are to 
influence tuberculosis we must, in some way or other, bring about an 
alteration of social environment. And, as members of any body that 
is making an attack on tuberculosis, that is exactly what we are here 
for,—that, and nothing else, whether we admit it or not. It is time to 
change the emphasis, which only too long has been laid on the sopho- 
moric and unpleasant, though occasionally necessary, exercise of chasing 
the ‘‘lunger” around the block, to the real work to be done, namely, 
that of reducing illness by making life less hazardous. 

How are we to go about this real work? 

The sum and substance of our task is that we must carry tuberculosis 
to the people,—to all the people. And we should remember that in so 
doing we shall be laying before the public practically the entire field of 
public health. There can be little doubt that tuberculosis is or should 
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be the hub and centre of the whole public health movement. There is 
more than a presumption of plausibility that it should be made the 
pivot on which almost all good-health measures turn. Whatever makes 
for better conditions as regards tuberculous infection and disease tends 
with a very few exceptions to reduce the incidence or deleterious effects 
of all other diseases. A community of no-tuberculosis at once presup- 
poses a community of cleanliness; of temperance and sobriety; of 
adequate light, space and air, both within and without its habitations, 
offices and factories; of labor enough for all; of economic and industrial 
overstrain for none; of opportunities and facilities for the rational 
employment of leisure; of an intelligent and enlightened medical pro- 
fession to correct the disabilities of man; of a strong and sympathetic 
citizenry with an advanced point of view. ‘‘Idealistic, Utopian, Quix- 
otic, crackbrained,”’ you say, ‘“‘There is human nature in the way,— 
egocentric, self-indulgent, prejudiced, uncodperative, etc., etc.’’ Oh, 
well, maybe so: but take a look down the ages, and perhaps you will 
find that to-day we are living in the society that was idealistic to the 
thinkers of Plymouth and Jamestown. Perhaps too what is Utopia to 
us may be the common state of to-morrow. They must be thinking 
these things right now in your neighboring city of Framingham; and I 
am sure that, if they search the depths, they will, when their work is 
finished, speak to you in a language something like that which I have 
used above. 

Take tuberculosis to the people, and of necessity, you must preach 
the doctrine of all good health, and the way to get there, to the people. 
But when I say the people, I mean all the people. For any programme 
to be even measurably successful we must bring about a thorough 
vulgarization of our knowledge of tuberculosis. The truth must be 
told and the remedies must be made universally common knowledge. 
Once appreciation of what is what dawns upon the intelligence of the 
man of Wall Street, the ranchman of the Texan plain, the Slovak of 
the coal-breaker, the bent and crossed-legged needleman of Hester 
Street, the people will begin to apply the remedy. If the remedy means 
the employment of a mechanism through political intervention, let the 
people take care of this phase. I do not believe that, as public health 
bodies or officials, we should ever mix actively in political movements, 
except in a defensive way. If shortsighted, venal or selfish politicians 
attempt to undermine ground that has already been gained, then we 
should fight back and lead the people to the attack. But, to attain 
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reforms that may at any time be non-existent, we should never become 
involved in all the manipulations, jockeying and jumbling of issues 
that characterize the methods of party politics. We dare not court 
disaster in this way. We must keep our skirts clean; and, with a clear 
eye, crystallize our objective; and our one and only purpose (in propa- 
ganda) must be to work through publicity for those conditions that 
mean less tuberculosis. Then, with full knowledge, the people must 
assume the responsibility of action; strike where it may. This position 
and this position only—inasmuch as our status is quasi-public or 
political—we can defend against all attack. 

Tuberculosis—public health—for their programmes are identical— 
must achieve a publicity such as heretofore has probably never even 
been dreamed of. Our organizations must be enlarged ten and a 
hundred fold, and in every hamlet the preacher of public health must 
be as familiar and active a figure as the school teacher, or the friarin the 
lanes of old Quebec. We must enlist every newspaper syndicate to 
our cause and have them day in and day out lay the facts of disease 
and its prevention before their readers. Our leaders in tuberculosis 
must lay aside their “ethical” scruples, come down to true and effective 
simples and become lay preachers through the press; for the time has 
about arrived ‘when we should take the writing of newspaper medicine 
out of the hands of charlatans and of hack writers who have to a certain 
extent preémpted the field and who have no nobler motive than self- 
advertisement or the lust for money. 

The very fact that every newspaper carries as “‘feature’’ matter a 
“health” column for the instruction and entertainment of its readers 
shows at once how hungry the people are for information on how to 
keep well. We all know of what a dubious nature most of this health 
news now is and what more dubious motives have impelled the writing 
of all but a small fraction of it. Yet we sit supinely by, behind all the 
professionalism that hedges what should be and really is the most 
humane and most human of activities, and allow this misinformation 
to goon. We all know how to prevent infection and disease, yet for 
the most part simply keep telling each other about it, and make but 
feeble efforts to put this knowledge where it will do the most good,— 
that is, feeble compared to what we could do. 

I can go further and affirm that it is probable that the newspaper 
syndicates would aid wholeheartedly in the right kind of a campaign. In 
fact, within the iast month I have been told by the head of a prominent 
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syndicate, that if the right people in tuberculosis were interested, 
practically all the large syndicates could be got to go before the people 
with the subject and make it as much a part of their daily lives as any 
chief topic of the day. 

I once more, therefore, come back to the point where I started, the 
point that I have more than once repeated in this address. 

We professionals may know and know and know things. We may 
plan and plan and plan things. We may do many things: pasteurize 
milk here and there; enact laws regarding spitting; here and there invade 
a home and more or less forcibly make a consumptive conduct himself 
with some regard to decency and safety; hold exhibitions’that reach 
perhaps one per cent of the people, and only too many of these already 
afflicted and come to learn how they might have escaped tuberculosis; 
provide schools and refuges for consumptives, or imprison them; make 
early diagnoses; talk much about instruction and research, yet fail to 
endow them. Nearly all of these are based on correct medical and 
scientific premises and serve a purpose; in specific instances and at 
specific times they prevent infections and spare from illness and death. 
But all are merely incidental to a real programme against what has 
become as much an integral part of civilization as any universal custom 
or habit. I would repeat that tuberculosis, when associated with the 
matter of a programme against it, cannot be considered apart from the 
society in which it exists. And its real conquest must originate in the 
demands of the whole people that it be done away with; and these 
demands will never be made until everyone appreciates the situation. 
We may pile premise upon premise, but the task is thankless and waste- 
ful unless we teach and preach incessantly the premise to the world. 
To do this effectively is our work. Vast and tremendous? Yes; but 
so is tuberculosis. Impossible? To matter-of-fact minds, to timid 
natures, to men easily discouraged and of slight tenacity, yes. To 
romantic and enthusiastic, yet thick-skinned, individuals, no. 

Let me now become really earnest. Pardon the personalness of a 
confession, if I make one. In this city I sat for five of my best years 
under Williams and Manatt and Allison and Greene and Mead and 
Gorham and Tower. I sat at the feet of others, several of whom were 
like the men I have mentioned by name. These taught, not by rule 
of thumb, not by the glorification of fact, not by the worhsip of method 
and technique. They taught by inspiration. They taught Latin and 
Greek and German and biology as things that had to do with the living 


THE LARGER FIELD IN TUBERCULOSIS 531 


of life and the spiritual and physical development of man. I remember 
not a thing of the technicalities of the Odyssey; but the place of the 
Ulyssean character in the world remains ever green in my memory. 
I can recall but little of what I learned here about the actual anatomy 
of the frog; but the fact that there is a relationship between the frog 
and the human being was put to me in a way that I have often profitably 
dwelt on since. 

The years have since taken me into places where my day is largely 
taken up with instruments and methods of precision and with the con- 
trolled exactitudes of phenomena,—with microscopes and test tubes 
and rabbits and guinea pigs and tubercle bacilliandsuch things. Little 
by little my specific function has become that of trying to learn some- 
thing about the nature of tuberculosis. Once in a great while I think 
I have learned a new fact; and then with full force there surges the 
query, “What is its place in the larger field, in the conquest of con- 
sumption?’ ‘The conquest of consumption,’’—a subject that engages 
much of my thoughts. And whenever I brood over it, after all the 
fringes have been cut away, as the matter seems to take shape and 
stand out in the fog, I always find myself thinking in terms like these: 
If I had my way, if I could so order it, I should call to me my best and 
most sympathetic students. And I should say, “Here are the facts,— 
the premises. We have found them out here; but, confined here, they 
are useless. Go now out into the world and lay them before the people. 
Go not as Republicans or Democrats, not as individualists or com- 
munists, not as scientists or physicians. Go as men with a theme to 
teach and preach. Go with only one idea, and let this idea be the 
leading of man into the ways of health. Let the method be.one of 
persuasion. Point out the things that man must do to achieve freedom 
from disease; and in this demonstration let nothing deter or divert you. 
Follow the trail wherever it may lead; and be not fearful of the conse- 
quences. You have only one responsibility; and this is the achievement 
of better health for man, and in this, the holiest, most unselfish, and 
most blessed cause that a human being can enlist in, you need suffer no 
misgiving concerning anything else that may occur in or because of 
the process of achievement.” 


INFLUENZA AND TUBERCULOSIS! 


MAURICE FISHBERG 
New York 


During the past two years the menace of influenza has loomed up as 
important not only as an acute and deadly disease, but also as a patho- 
logical process which is likely to increase the morbidity and mortality 
from tuberculosis for years after it has abated or disappeared. This is 
seemingly in agreement with our present view of phthisiogenesis that 
pulmonary tuberculosis is, in most cases, a reactivation of an infection 
with tubercle bacilli acquired many years before the onset of active 
symptoms, and that hardly any one escapes such infection before reach- 
ing adolescence. It has been stated that when a patient with active pul- 
monary phthisis is attacked by influenza, the tuberculous process in the 
lungs is likely to assume a more acute and progressive course, and to 
terminate fatally. In other words, we have been taught that among the 
mixed infections to be dreaded by tuberculous patients, that with in- 
fluenza bacilli is the most ominous. 

Authors have based these assertions mainly on the following alleged 
facts: 1. Many tuberculous patients date the onset of their disease as 
concurrent with an attack ofinfluenza. Some authors report that over 20 
per cent of their patients were we'l until an attack of influenza, after 
which symptoms of phthisis manifested themselves. 2. Many patients 
suffering from phthisis state that ever since an intercurrent attack of 
influenza the symptoms of tuberculosis have become more pronounced. 
3. The Pfeiffer bacillus has been found quite frequently in the sputum of 
tuberculous patients, especially that derived from pulmonary cavities. 
4. In some countries it has been noted that during and soon after an 
epidemic of influenza the mortality from tuberculosis was increased. 

Thus, O. Lichtenstern (1), in his excellent monograph on influenza in 
Nothnagel’s System of Medicine, says that 


The mortality tables of all countries agree in showing considerable rise in 
the mortality from pulmonary tuberculosis in influenza periods. With this 


1 Read before the New York Academy of Medicine, November 18, 1919. 
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fact the observation of every clinician agrees that the course of tuberculosis of 
the lungs is markedly and unfavorably influenced by influenza and its pneu- 
monic complications. Latent, quiescent cases often became active; “healed,” 
or healing foci broke out anew; afebrile cases were changed to the hectic type, 
or to cases of acute “phthisis florida;” and frequently hemoptysis was induced. 


J. F. Goodhart (2), in the article on influenza in Allbutt’s System of 
Medicine says: 


Many a case (of tuberculosis) seemed to start from an attack of influenza, 
and many a case of phthisis was certainly sent on its way with an alarming 
increase in the rapidity of its progress. 


Edward R. Baldwin (3) in Osler’s Modern Medicine, says: 


Influenza is a frequent and important agent in bringing latent tuberculosis 
to light. Allowing for mistakes in diagnosis in which the presence of tubercu- 
losis is overlooked, influenza must be classed as an important exciting cause 
if not a true predisposition. Jacob and Pannwitz found it to have occurred in 
479 (14.5 per cent) of their cases; while 389 (11.8 per cent) gave a history of 
antecedent colds. Among the author’s cases 262 (15.5 per cent) gave a history 
of influenza, and 376 (22.2 per cent) of colds. 


Similarly, Henry E. Elsner (4) says: 


No acute disease lights so many latent processes into activity as does 
catarrhal influenza; among the most frequent of these is pulmonary tubercu- 
losis, usually of an infiltrating character, though acute miliary deposits are 
not infrequent. The latter run the usual rapid course. This was particularly 
true of the pandemic of 1889-90 in the central counties of New York State. 


Influenced by these teachings, which abound in many books and 
monographs on tuberculosis and on influenza, the prediction went forth 
that an increase in the tuberculosis morbidity and mortality may be ex- 
pected during and after the recent pandemic of influenza, and the 
Department of Health of New York, and of other cities in this country, 
have issued warnings to this effect. Moreover, whenever a patient 
keeps on coughing, or is more or less feeble during convalescence from 
influenza, a diagnosis of tuberculosis is likely to be made, and he is at 
times banished to a sanatorium or to some distant clime. 

That there is no basis for this apprehension was evident to the writer 
after the pandemic of 1918-19 reached New York City. A large propor- 
tion of tuberculous patients under treatment in this city contracted 
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influenza, and not a single one succumbed. Some were in the far 
advanced stages of the disease, with large cavities in the lungs, yet 
they passed through the acute symptoms of influenza and recovered, 
the tuberculous process then pursuing its course as if no compli- 
cating disease had affected them. ‘This was observed at the time when 
a large proportion of the non-tuberculous cases under the writer’s care 
succumbed to influenza. In hospital practice experience has taught the 
same lesson, as will be shown later on. In fact, it appeared that the 
prognosis in cases of influenza was much better in those who suffered 
from tuberculosis, or any other chronic pulmonary disease, notably 
asthma, bronchitis, emphysema, bronchiectasis, etc., than in those in 
whom the lungs and bronchi had been apparently in healthy condition. 
Moreover, far from aggravating the condition of tuberculous patients, 
it has been observed that influenza runs a milder course than when 
attacking healthy persons, and the old lung lesion remains in about 
the same condition as could be expected if no complicating process 
had attacked the patient. 

It is to be regretted that these facts are not generally known to the pro- 
fession and the laity. Still influenced by the old teachings, many of 
those who have suffered from influenza and remained with some slight 
or severe cough, debility, etc., are pronounced tuberculous. Physicians, 
finding slight alterations in the resonance and breath sounds elicited over 
the chest do not hesitate to pronounce the patients tuberculous, or at 
least ‘‘suspects,’’ which means keeping the unfortunates in a state 
of suspense for weeks or months. Many find their way into sanatori- 
ums or hospitals for the tuberculous where, after a shorter or longer 
stay, they are pronounced non-tuberculous and discharged. About 
twenty-five patients of this type have been admitted into the tuberculo- 
sis pavilion of the Montefiore Hospital during the past ten months. In 
private practice many more of this type of ‘“‘consumptives’” have been 
seen by the writer. 


INFLUENZA AS AN ETIOLOGICAL FACTOR IN THE EVOLUTION OF PHTHISIS 


Quite a large proportion of tuberculous patients, when asked about 
the onset of the disease, state that ever since an acute cold, an attack of 
“grippe,” influenza, etc. the symptoms of phthisis have made their 
appearance. Statistics published by some authors seem to indicate that 
in from 15 to 25 per cent of their patients the tuberculous process has 
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been activated by influenza, or some of its congeners. But these state- 
ments of patients and statistics of physicians are vitiated by the follow- 
ing facts known to every observant clinician: 1. Any acute, evanescent 
respiratory disorder may be called “‘grippe,” influenza, etc. Since we 
have learned the symptomatology and course of influenza during the past 
year we know that during the twenty years preceding 1918 very few of 
such cases could be considered really influenza. Moreover, weknow that 
acute exacerbations of tuberculous processes in the lungs are usually 
considered ‘‘colds”’ by the average patient. It is not uncommon to 
meet with patients who state that they had been feeling well till the 
“cold” attacked them a couple of weeks ago, yet indisputable signs of 
excavations are found in the lungs, indicating that they had been 
tuberculous for many months or years before the ‘‘cold.”’ 2. The initial 
symptoms of phthisis are not unlike those of mild forms of influenza in 
many cases, except that acute coryza and pharyngitis are extremely rare 
at the onset of phthisis. If this last fact were borne in mind, and every 
patient who says that the tuberculous symptoms were preceded by those 
of influenza were asked whether there was at that time an acute rhinitis, 
tonsillitis, or pharyngitis, it would be discovered that nearly all would 
answer in the negative. 

Now, this is a very important point in the differential diagnosis: 
Influenza, the type which has prevailed in Europe and America during 
the past two years, attacks primarily the upper respiratory tract, while: 
the bronchi and lungs are affected in only a relatively small proportion: 
of cases. The majority of patients suffer from acute coryza, tonsillitis, 
pharyngitis, tracheitis, etc. These inflammatory processes are practi- 
cally never seen in real incipient phthisis. When, however, the lesion in 
influenza descends to the deeper respiratory passages, producing bron- 
chitis, pneumonia, pleurisy, etc., confusion with acute phthisis may oc- 
cur, when it is not taken into account that these symptoms were preceded 
and are in fact accompanied by signs of an acute inflammation of the 
throat. During convalescence malaise, languor, debility. chronic cough 
and expectoration are apt to be annoying and persistent symptoms. 
When during this stage a physical exploration of the chest reveals local- 
ized signs of atelectasis or catarrh of the air vesicles and smaller bronchi, 
the diagnosis of tuberculosis seems to be justified. 

It is, however, a noteworthy fact that with all these symptoms and 
signs, the sputum, when carefully and repeatedly examined microscopi- 
cally, is found negative as regards tubercle bacilli. This by no means 
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deters some physicians from diagnosticating phthisis on the principle 
that while positive sputum is conclusive, negative sputum leaves one at 
times in the dark. 

Among twenty-five cases admitted to the Montefiore Hospital recently 
as tuberculous, the disease dating back to an attack of influenza, only 
two were found phthisical; and in both a careful history revealed that 
they had suffered from tuberculosis long before the acute epidemic dis- 
ease had attacked them. Similarly in private practice, among more 
than one hundred patients referred to the writer as tuberculous, or as 
“suspects,” indisputable tuberculous lesions and tubercle bacilli in the 
sputum were found only in those who gave a history suggestive of the 
existence of this disease long before the symptoms of influenza made 
their appearance. J have not met a single case of phthisis during the past 
year which could be ascribed to have followed influenza. 


DIFFERENTIAL DIAGNOSIS BETWEEN POST-INFLUENZAL PULMONARY 
LESIONS AND THOSE OF TUBERCULOSIS 


The clinical differentiation between tuberculosis and post-influenzal 
pulmonary sequelae is quite easy in most cases when the following points 
are borne in mind. 

Bias must be dispensed with, and if any is permitted to linger, it is 
in favor of the view that after an attack of epidemic influenza the lesion 
in the lung is unlikely to be of a tuberculous character. In phthisis the 
alterations in the resonance and breath sounds are almost invariably 
found over the upper lobe of either or both lungs, while in influenzal 
bronchitis, post-pneumonic fibrosis, or localized catarrh, the lesion is 
in the vast majority of cases found in the lower lobes, most commonly 
the left side of the chest. Phthisis in which such extensive lesions have 
developed within a comparatively short time always manifests itself 
by severe constitutional symptoms, especially tachycardia, fever, ema- 
ciation, etc. In post-influenzal lung lesions the pulse is, as a rule, slow, 
fever is lacking, except in cases with pleural effusions, or pulmonary 
abscess, etc., which should be recognized by their concomitant symp- 
toms and signs, and emaciation is exceptional. This discordance be- 
tween the extent of the lung lesion and severity of constitutional symp- 
toms should at once throw some doubt on the diagnosis of the tubercu- 
lous character of the lesion. 
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Physical exploration of the chest also gives reliable signs as to the 
true nature of the disease. Percussion yields an impaired or dull note 
over extensive tuberculous lesions; in many cases this is found without 
any adventitious sounds being audible on auscultation. The reverse is 
true in most cases of post-influenzal pulmonary lesions in which we fre- 
quently find a large number of coarse, consonating rales over an exten- 
sive area which is resonant on percussion. In the rare cases in which 
the post-influenzal lung lesion is localized in the upper lobe this point is 
of immense diagnostic importance. The resonance above the clavicle 
remains unimpaired, and Krénig’s areas show no contraction, while in 
phthisis these are almost invariably defective. 

Careful clinical observation of the post-influenzal lung lesions encoun- 
tered during the past year showed that they are either catarrhal or bron- 
chiectatic in character, while in comparatively few localized empyemata 
were the cause of the symptoms. In rare cases lung abscesses were 
discovered. The differentiation of these processes from phthisis offers 
no difficulty to those who scrupulously study the symptomatology, 
course, and physical signs in their patients. 


EFFECTS OF INFLUENZA ON TUBERCULOUS PATIENTS 


Our previous notions that influenza affects adversely phthisical 
patients have been dissipated during the recent epidemic. Nearly all 
who have had under their care large numbers of tuberculous patients, 
as in sanatoriums and hospitals, have not noted any increase in the mor- 
tality among their patients during 1919; nor has the mortality from 
tuberculosis increased during the past year in any city, unless some 
other factor could be considered as the cause. It appears that tubercu- 
lous patients are no more likely to contract influenza during an epidemic 
than others. In nearly all institutions very strong efforts were made 
to keep the plague out, fearing that, in addition to the common risks of 
the disease, tuberculous patients are likely to suffer more than others. 
In most sanatoriums attempts at prophylaxis proved of no avail; sooner 
or later cases of influenza made their appearance and within a short time 
the majority of the patients were affected. In others, despite the fact 
that no quarantine was instituted, no influenza occurred, and for that 
reason some physicians, like F. M. Pottenger (5), believe that tuberculous 
patients are not susceptible to influenza. 


538 MAURICE FISHBERG 


Collating available evidence, it appears, however, that tuberculous 
patients are just as likely to contract influenza during an epidemic as 
others. But the number of severe cases, complicated by pneumonia, 
pleurisy, etc., as well as fatal cases, was not higher than that observed 
among non-tuberculous patients. Indeed, if any difference was observed 
it was in favor of the tuberculous. In the tuberculosis pavilion of the 
Montefiore Hospital about one-half of the 135 patients with advanced 
tuberculosis contracted influenza during the two epidemic waves of the 
end of 1918. In the majority of cases the complicating acute disease 
ran a mild course lasting from three to eight days; and they recovered. 
Only two patients succumbed to influenza, and they were in the advanced 
and active stages of the disease. The most that can be said is that influ- 
enza slightly hastened the inevitable, because the outlook was quite 
ominous without the complicating epidemic disease. All the patients 
with artificial pneumothorax recovered from the influenza. Those with 
large cavities were apparently but slightly affected, and in some with 
high fever, the only evidence of influenza was the redness of the throat 
and the extreme weakness, the fever remaining the same as it was before 
the complicating disease attacked them. 

In most cases seen in private practice tuberculous patients passed 
through influenza uneventfully, as has already been stated. The symp- 
tomatology was practically the same as in others; in fact, my impression 
has been that it was rather milder, and I have not seen a single fatal 
case among them. All of several cases in which pneumonia made its 
appearance, and “‘heliotrope’’ cyanosis of the lips, fingers and toes was 
observed for several days, recovered. In one case the woman, of tuber- 
culous stock, having a quiescent tuberculous lesion in the upper lobe of 
the right lung, and being in addition six months pregnant, passed through 
an attack of influenza complicated by bronchopneumonia, and recovered 
in twelve days. Convalescence was uneventful and she subsequently 
gave birth to a healthy baby. In fact, in November, 1919, when I saw 
this patient cyanosed, and having hemoptysis, high fever, etc., my prog- 
nosis was ominous, because during the preceding three months all the 
pregnant women with influenzal pneumonia I had seen succumbed. 
She was the first of several others, subsequently observed, who recovered. 
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INFLUENZA AND TUBERCULOSIS 


COURSE OF INFLUENZA IN THE TUBERCULOUS 


It seems that when tuberculous patients are attacked by influenza the 
clinical manifestations of the disease are no more severe than observed 
among non-tuberculous individuals. Having had an opportunity to 
study the disease simultaneously in both classes during the autumn and 
winter of 1918-19, in both hospital and private practice, I am convinced 
that non-tuberculous persons are more likely to sustain a severe and 
fatal attack than are others. The fever was usually mild, only rarely 
exceeding 103°F., lasted but five to ten days, and complicating pneumo- 
nia was less frequent than in previously healthy persons. Hemoptysis. 
occurred with equal frequency in both groups. While in several non- 
tuberculous patients I observed copious hemorrhages, in the tuberculous, 
when affected with influenza, the bleeding was slight. During the fe- 
brile stage we observed that the adventitious sounds audible over the site 
of the lesion increased in number and intensity in many cases. Butsoon 
after the symptoms of influenza passed, the physical signs returned to. 
the condition in which they manifested themselves before the onset of 
the complicating disease. In some, signs of bronchitis, especially coarse, 
moist, consonating rales, remained over one or both lower lobes for 
weeks. But even these disappeared in time. 

It may be stated that, after influenza has passed, the tuberculous 
patient remains in the condition in which we might have expected to 
find him had he been spared by the epidemic disease. There is neither 
an improvement nor an aggravation of the tuberculous lesion to be 
observed. 

Our experience in this regard is not unique. It appears that all who: 
have recently written on this subject report that influenza is less likely to 
attack tuberculous patients than others; and that when tuberculous 
patients are affected with influenza their outlook for survival is as 
good, or even better, than that of previously healthy individuals. Am- 
berson and Peters (6) report that they had not observed in any of the 
patients at the Loomis Sanatorium the appearance of tubercle bacilli 
in the sputum where they were previously absent, which tends to show 
that reactivation of latent disease is not likely to occur. Goldberg’s 
(7) experience at the Chicago Municipal Sanatorium is illuminating,— 
only 85 out of 1551 hospitalized tuberculous patients were infected with 
influenza, which constitutes but 5.4 per cent. Compared with the inci- 
dence of influenza in the various military camps, in some of which over’ 
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30 per cent were affected, it appears that phthisical patients are less 
liable to contract epidemic influenza. At the Municipal Sanatorium in 
Chicago only 6 per cent of 587 patients contracted influenza; of 8,500 
ambulatory cases under the supervision of the same institution, only 51, 
or 0.6 per cent, contracted influenza during the epidemic. 

At the Bedford Sanatorium Stivelman (8) found similar conditions, 
and T. J. Murphy (9), surveying the conditions in Massachusetts insti- 
tutions, arrived at the conclusion that “‘a low grade of inflammatory 
process of the respiratory tract confers a marked degree of immunity 
against a frank invasion of influenza.’ Persons in the prime of life, 
apparently free from physical defects and previous history of disease, 
are more likely to contract influenza, and to die from it. Hawes (10) 
reports that in the Massachusetts State institutions the epidemic was 
rather mild. In the Rutland State Sanatorium ‘‘the testimony of our 
superintendents and their assistants is that an active influenzal attack, 
usually associated with bronchopneumonia of greater or less severity, 
has had remarkably little effect on the already existing tuberculous proc- 
ess as far as increasing its spread or its activity is concerned.” 

D. B. Armstrong (11), who has had exceptional opportunities to study 
this problem at Framingham because of the organization of the Com- 
munity Health and Tuberculosis Demonstration, found that 


In the first epidemic (excluding the subsequent recurrence) whereas about 
16 per cent of the entire population was infected (with influenza), only 4 per 
cent of the tuberculous group in the community was infected. Furthermore, 
most of these tuberculous cases were of the arrested type, and were going 
about the community, taking part in industry, exposed to the same degree of 
contact as was the case with the normal population. Indeed, when the 
arrested group is considered by itself, excluding active cases under treatment 
at home, the rate of incidence of disease is only 2 per cent. ; 

It would certainly seem from this that the under-par people, particularly the 
tuberculous, have less influenza than the supposedly normal groups. 


In astudy of the after affects of influenza in Buffalo, N. Y., Franklin C. 
Gram (12) reports that of 33,880 cases of influenza reported in that city 
25,699 were visited and investigated after the epidemic had abated. 
Only twenty-seven cases were found to suffer from tuberculosis. ‘Out 
of this number eleven were already on our records as reported cases of 
tuberculosis before the influenza epidemic began, and must therefore be 
eliminated from the number which could possibly be charged to influ- 
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enza.” In eight cases the diagnosis of tuberculosis has not been defi- 
nitely established—they are merely “‘suspects.”’ This leaves eight cases 
reported as having followed influenza. Though several of these were in 
families with a tuberculous record, it must be conceded that among 33,880 
individuals taken at random eight cases of tuberculosis would not be 
considered excessive. Moreover, in New York City (13) it was found 
that between January 1, and September 1, 1919, there have been re- 
ported 1,026 fewer cases of tuberculosis than for the corresponding period 
of 1918. Deaths from this cause have also decreased,—there have been 
549 fewer during that period than during 1918. 

European experience during the past two years runs in the same di- 
rection. Nowhere has it been observed that tuberculous people are 
more predisposed to influenza, and that when affected, the acute disease 
should run a more acute and fatal course than is observed in the general 
population. Duncan Mackenzie Mac Rae (14) observed that “‘catarrhal 
conditions of the lungs, even when associated with so formidable a dis- 
ease as tuberculosis, confer a certain degree of protection against influ- 
enza.”’ At the Maitland Military Hospital, Cape Town, he observed 
upward of 600 cases of influenza of every variety and noticed that pa- 
tients with a previous history of chronic catarrhal conditions of the lungs 
bore the disease well. At Tempe, where the epidemic was very severe, 
he found this observation confirmed in the survival of all but 4 of the 46 
tuberculous patients, most of whom had contracted the disease. Two of 
these were, however, in the last stages of tuberculosis and he adds that 
many of those who recovered from the influenza were almost as bad. 

W. H. Dickinson (15), Tuberculosis Medical Officer, Newcastle-upon- 
Tyne, reports that | 


Subjects of “open” phthisis have come through the recent epidemic 
remarkably well. Thus, out of an average of 500 “open” cases on the New- 
castle-upon-Tyne Dispensary Register only 2 are known to have died from 
the immediate effects of influenza during 1918. So noticeable has this been, 
and at the same time so unexpected, that I have been led to conjecture 
that the “mixed infection” of “open” phthisis has resulted in considerable 
immunity against streptococci and pneumococci which are responsible for the 
serious complications which have proved so fatal. 


From Central and Eastern Europe available evidence shows similar 
conditions. Gerber (16) was struck by the remarkably favorable course 
of influenza in the tuberculosis division of the No. 3 War Hospital in 
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Vienna. From June till the middle of October, 1918, nearly two-thirds 
of the 750 tuberculous patients contracted influenza and only 2 of these 
succumbed to complicating pneumonia. In both of these cases the 
tuberculosis had assumed the form of a mild indurative process. He 
noted that the course of influenza in tuberculous patients was not 
characterized by any special features; the attack was usually over in 
two or three days and was not followed by any extension of the tuber- 
culous lesion in the lungs. Schlesinger (17) also noted in Vienna that 
severe influenzal pneumonia was rare in tuberculous patients. 

In Germany, where epidemic influenza was very severe among the 
general population, perhaps owing to malnutrition, it was rather mild 
among the tuberculous. Thus, Rickmann (18), found that the tubercu- 
lous patients at the St. Blasien Sanatorium were not more predisposed to 
influenza than persons with normal lungs; that the danger of extension of 
the tuberculous process after an attack of influenza was generally slight. 
He reports that 40 of the 143 tuberculous patients contracted influenza. 
In 30 of the tuberculous cases the attack of influenza did not produce 
any aggravation of the lung condition, and pneumonia occurred in 13 of 
the tuberculous cases. The situation and course of the pneumonia were 
not affected by the extent and character of the tuberculous disease of the 
lungs. His observations agree with our own that patients with arti- 
ficial pneumothorax stood the disease as well as others. In three of 
the fatal cases the prognosis was already absolutely unfavorable before 
the attack of influenza, and death was due to heart failure following 
pneumonia of both lower lobes. In the fourth case, which was also 
complicated by pneumonia, the tuberculous changes were too slight to 
account for the fatal issue. Ladeck (19) made similar observations at 
a sanatorium near Gratz. Of525 patients in various stages of tuberculo- 
sis, 84 developed influenza. He found that the mild and incipient cases 
of phthisis showed a special liability to influenza, a fact which many other 
writers have observed. Of 238 patients in the first stage, 67, or 28 per 
cent; of 36 in the second stage, 6, or 17 per cent; and of 57 in the third 
stage 11, or 19 per cent, contracted influenza. In the great majority of 
uncomplicated cases recovery took place rapidly, and a few days after 
the subsidence of the acute disease no aggravation of the lung disease 
could be discovered. 
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CONCLUSIONS 


Epidemic influenza has no etiological relation to tuberculosis, and is 
not to be considered as a reactivator of dormant tuberculous lesions. 
Tuberculous patients are nomore liable tosuffer from influenza than per- 
sons with healthy lungs, and when phthisical patients contract influenza, 
the acute complicating disease is not likely to run a more acute, severe 
and fatal course than others. The tuberculous process in the lungs has 
not been observed to assume an acute and progressive course after an 
attack ofinfluenza. Vital statistics and reports from sanatoriums show 
that during the past and current year the mortality from tuberculosis 
has not increased despite the fact that influenza has been raging during 
this period, nor have the number of tuberculous patients seeking admis- 
sion to institutions increased during the past twelve months. The pul- 
monary sequelae remaining after influenza are almost without excep- 
tion non-tuberculous in character and do not require the treatment 
accorded to phthisical patients. 
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THE CLASSIFICATION OF LARYNGEAL TUBERCULOSIS! 


JULIUS DWORETZKY 
Liberty, New York 


In a paper read before the New York Academy of Medicine in 1914 
the author proposed a classification of tuberculous laryngitis based on 
physical signs and symptoms. That classification was very similar to 
the classification of pulmonary tuberculosis previously employed by the 
National Tuberculosis Association, inasmuch as it depended chiefly on 
the extent of the lesion and on the symptoms. After several years of 
study of the subject, however, the author has observed that patients 
with most extensive lesions of the larynx were not necessarily the ones 
that presented the worst prognosis and vice versa. He noticed, for in- 
stance, cases of early involvement that became rapidly advanced, where 
the patient died shortly; and, on the other hand, cases of very advanced 
involvement that always did well and presented a hopeful outlook. 
He also observed that the prognosis as to life in patients with tubercu- 
lous laryngitis depended more on the type than on the extent of the lesion. 
Thus patients who presented acute edema with ulcerations in the larynx 
died shortly; those with a tendency to fibrosis lived considerably longer; 
while in patients in whom the tendency to fibrosis was extreme the prog- 
nosis with regard to life was hardly influenced. 

The author then classified the cases into three types: (1) acute; (2) 
subacute; and (3) chronic, all depending on the character and course of 
the lesion. 

As a result of the above observations the author became convinced 
that a classification based purely on physical signs and symptoms was 
incomplete, and that only a classification that would include the charac- 
ter of the lesion would be the most accurate and practical one for us to 
adopt. 

THE AUTHOR’S PREVIOUS CLASSIFICATION 


The following is the author’s classification proposed before the New 
York Academy of Medicine in 1914: 


1 Read before the Clinical Section of the Fifteenth Annual Meeting of the National Tuber- 
culosis Association, Atlantic City, New Jersey, June 17, 1919. 
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Stage 1. Stage of infiltration where part or parts of the larynx are 
affected. The symptoms are generally few or totally lacking. 

Stage 2. Stage of edema with superficial ulcerations. Here symp- 
toms referable to the larynx are usually present. 

Stage 3. The larynx is extensively involved and the symptoms are 
often distressing. 


THE THREE TYPES OF LARYNGEAL TUBERCULOSIS 


The following is the description of the three types of laryngeal 
tuberculosis: 

1. The acute type is characterized by a soft edema of the larynx with 
a marked tendency to ulceration. It may begin acutely or else follow 
the subacute or chronic type. It usually occurs in advanced pulmonary 
cases, often in moderately advanced, and occasionally in incipient, 
cases. There is little or no tendency to fibrosis, and it, therefore, takes 
an acute course. Nodules consisting of tubercles can often be seen pro- 
jecting above the surface of the mucosa. When the tubercles caseate 
they give rise to ulcers. During the stage of caseation the nodules often 
coalesce, with the production of extensive ulcerations. The patient usu- 
ally suffers from marked hoarseness or aphonia, a sensation of fulness 
in the throat and irritation with constant desire to expectorate. Dys- 
phagia is of common occurrence and may be very pronounced, depending 
largely on the location and the character of the ulcerations. With the 
patient in good general condition it may run its course, become subacute, 
and occasionally arrested; but in general the lesion is seldom amenable 
to treatment. As to the prognosis, the life of the patient is generally 
from six to eighteen months. It is often a terminal condition in patients 
with advanced pulmonary tuberculosis, and especially where the body is 
overwhelmed by the toxins of the disease, and has completely lost its 
acquired immunity. There is also a peracute type where the lesion pro- 
gresses very rapidly and in from a few weeks to three months the patient 
dies from inanition and extensive toxemia. The above are probably the 
types which the older writers had in mind when they spoke of laryngeal 
tuberculosis as the “‘death warrant.” 

2. The subacute type is characterized by a pseudoedema of part or 
parts of the larynx with a moderate tendency to fibrosis. It may begin 
as such or else follow the acute or chronic type. It takes a subacute 
course, has a tendency to fibrosis and is usually benefited by treatment. 
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Lesions with papilliform infiltrations and soft polypoid excrescences 
generally belong to this type. The local symptoms may be slight or 
moderate, depending largely on the extent and the site of the lesion. 
Hoarseness as a rule is present, particularly when the true vocal cords 
or the interarytenoid sulcus is involved. Dryness of the larynx is 
generally complained of, especially when the fibrosis is extensive. With 
the patient in good general condition it runs its course and may become 
arrested. The prognosis as to life depends much on the patient’s 
general condition and an early diagnosis. With the proper treatment 
the prognosis in the average subacute case is favorable. _ 

3. The chronic type offers the best outlook, and is characterized by firm 
infiltration of part or parts of the larynx with a marked tendency to fibro- 
sis and healing. The lesion, due to an extensive proliferation of con- 
nective tissue cells, is usually limited in extent to the affected areas, 
and may remain so for an indefinite period. These patients suffer very 
little, and often, with the exception of occasional dryness in the larynx 
and slight hoarseness, have no symptoms at all. For this reason this 
type is very often overlooked. The prognosis as to life is very good, and 
unless the lesion takes on the course of the acute or subacute type, this 
complication will have very little influence on the pulmonary lesion. 
The diagnosis of this type, however, is of major importance. The 
patient should be told of the condition, so that the proper measures 
may be taken. Abuse of the larynx will often modify the course, 
while with proper attention this condition will usually remain secondary 
to the pulmonary lesion. 


PROPOSED CLASSIFICATION OF LARYNGEAL TUBERCULOSIS 


The following is the proposed classification of laryngeal tuberculosis: 


Peracute tuberculosis of the larynx 
Stage 1 


Acute tuberculosis of the larynx Stage 2 
Stage 3 


Stage 1 


Subacute tuberculosis of the larynx { Stage 2 
Stage 3 


Stage 1 


Chronic-tuberculosis of the larynx 4 Stage 2 
Stage 3 
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Doctor Sari of Paris makes the following suggestion: 


Inasmuch as the type of the lesion is determined chiefly by its course, to 
insure greater accuracy, the diagnosis as to the type of the lesion should be 
made only after several observations. 


This suggestion meets entirely with the author’s approval and will 
undoubtedly save us from a number of errors. To illustrate: A case of 
tuberculosis of the larynx may be classified on the first examination as 
stage 1,2or3. Ifthe type of the lesion at that time cannot be definitely 
determined, the patient should be observed for a period of several weeks 
and even several months. The course of the lesion will then enable us 
to determine its type, and we can then classify it accordingly, that is, 
as acute, subacute, or chronic. 


HOW LARYNGEAL TUBERCULOSIS SHOULD AFFECT THE CLASSIFICATION OF 
PULMONARY TUBERCULOSIS 


From several years of observation and study of the subject it is the 
author’s opinion that laryngeal tuberculosis should affect the classifica- 
tion of pulmonary tuberculosis in the following manner: 

1. Cases of pulmonary tuberculosis with acute or peracute involve- 
ment of the larynx, no matter in what stage the pulmonary lesion may 
be, should be classified as advanced. 

2. Cases with subacute tuberculosis of the larynx should be advanced 
one stage. That is, those with incipient pulmonary tuberculosis should 
be classified as moderately advanced, and the moderately advanced as 
advanced. 

3. Cases with chronic tuberculosis of the larynx should be classified 
strictly according to the pulmonary condition, for such laryngeal lesions 
usually have no effect on the prognosis of the disease. 
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THE CONTINUOUS INJECTION METHOD IN THE TREAT- 
MENT OF EXPERIMENTAL TUBERCULOSIS 


A PRELIMINARY REPORT 


JULIAN H. LEWIS anp LYDIA M. DEWITT 


" From the Otho S. A. Sprague Memorial Institute and the Pathological Laboratory of the 
- University of Chicago 


In 1915, Woodyatt of the Sprague Memorial Institute devised a 
machine for the continuous, prolonged and accurately timed injection 
of sugar. This machine has been somewhat altered and refined in the 
various instruments built since then, but it consists fundamentally ‘‘of 
a glass barrel and a metal piston driven by an electrical motor through 
worm and gear with a mechanically operated valve and a rheostat 
control.” This machine was described in detail by Woodyatt (Journ. 
Biol. Chem., 1917, xxix, no. 2). Woodyatt states that “‘if a soluble 
diffusible substance is made to enter the living organism at a constant 
rate for a long enough time, the tendency is toward the establishment 
of an equilibrium which is manifested by a constancy of the rate at 
which the organism rids itself of the substance by excretion or chemical 
change or both. The rate of entry is then equalled by the rate of 
utilization plus the rate of elimination.” By the use of this instrument, 
Woodyatt, and Wilder and Sansum were able to determine the sugar 
tolerance of dogs and of human beings, both normal and diseased. 
They found that normal, resting men and women could not utilize, but 
began to excrete, abnormal quantities of glucose, when the injection 
rate was over 0.8 gram, and below 0.9 gram, per kilogram of body 
weight; while the tolerance was diminished in pancreas, thyroid and 
hypophysis diseases. 

Since diuresis was caused when glycosemia was produced, the method 
was found useful in dehydration of certain tissues in which pressure 
was too high. Several cases of acute glaucoma, in which the intraocular 
pressure was so high that an iridectomy was unsafe, had this pressure 
reduced to a safe level for operation by means of a suitable selection of 
the rate of glucose injection, and hence of the amount of water abstracted 


in a given time. 
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Other experimental work has been done on the effect of continuous 
injections of glucose solution at given rates on blood pressure, pulse 
volume, etc. Its best and so far most efficient and almost specific use 
has been in the feeding of cases of starvation acidosis which had reached 
the stage of acetonuria. Sansum reports a number of cases of this 
kind in which death was imminent because of starvation and inability 
to retain food administered either by mouth or rectum, but which were 
saved by a single or several continuous injections of glucose solutions. 
One of these cases was a carcinoma of the rectum with severe vomiting 
so that no food could be retained. Several others were severe cases of 
colitis. In all these the effects of the continuous injection of glucose 
were most satisfactory. Some cases of infection with similar acidosis 
failed, however, to yield to the glucose treatment. 

Since this method of injection of accurately timed doses of soluble 
substances proved safe for human patients, it seemed feasible to use it 
in chemotherapeutic experiments, especially when the therapeutic value 
of the drug depends on its bactericidal properties. Dr. Lewis initiated 
these chemotherapeutic experiments in an attempt to cure experi- 
mental pneumococcus infections in rabbits by continuous intravenous 
injections with ethylhydrocuprein (Arch. Int. Med., 1918, xxii, 593). 
As he states in an introductory sentence, ‘‘The effectiveness of the 
in vivo action of a chemotherapeutic agent, which is used because of its 
bactericidal properties, in all probability depends on the same factors 
which operate in the im vitro action of a bactericide, the two chief of 
which are the time factor and the concentration factor.” Although 
Dr. Lewis was able to produce a bactericidal concentration of the ethyl- 
hydrocuprein in the rabbit’s serum, he was unsuccessful in his effort 
to cure his rabbits infected with the virulent pneumococci. In spite of 
the failure in treatment of acute pneumococcus infection by this 
method, it occurred to us that it might prove of value in our chemo- 
therapeutic experiments on the much more chronic experimental tuber- 
culosis. While bactericidal or even inhibitory power is by no means the 
only or even perhaps the most important factor in chemotherapy of 
tuberculosis, it is nevertheless one of the factors to be considered; and 
many of the substances used have a high inhibitory value in the test 
tube. If it fails to inhibit the growth of the same bacilli in the animal 
body, may it not be because it is rapidly excreted or rapidly changed 
chemically, so that by the ordinary methods of administration, it is 
impossible to maintain an inhibitory or bactericidal concentration in 
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the blood or in the body long enough to accomplish its purpose? As 
noted by Lewis: ‘‘In our usual methods of administering a drug the 
curve representing the concentration of the substance in the blood at 
different intervals will be in the form of a wave.’’ The steepness of 
the ascent and descent of the wave will depend on the ratio of the rate 
of absorption and the size of the dose to the chemical destruction plus 
the chemical combination plus the excretion. The length of time during 
which the drug is effective will depend on the shape of the curve and 
the concentration at which the drug can be effective. Let chart 1 repre- 
sent the curve of concentrations which follow the intravenous injection of 
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DIAGRAM OF THE CONCENTRATION OF A DRUG IN THE BLOOD UNDER DIFFERENT 
METHODS OF ADMINISTRATION 


Cuart 1. 


the largest possible dose of a drug which will not cause toxic symptoms. 
At once the concentration in the blood rises from zero to the pointa. Let 
it be supposed that the three factors mentioned operate so that the con- 
centration decreases at the rate represented by the descending portion of 
the curve. Ifthe concentration at which the drug is effective is at a, itis 
effective only a short time, but if it is active at b, it is effective much 
longer, and so on, the time of effective action depending on the height of 
the wave, the rate of its decline and the concentration of activity. An 
ideal drug can be pictured in this way showing that such a drug could 
obtain a high concentration because of its non-toxicity, would be slow 
in decreasing this concentration and would be highly active at a low 
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concentration. According to the curve, if the drug was active at the 
concentration 6, there are two ways in which the time of action could 
be lengthened: one, by repeating the original dose or fractions thereof, 
whenever the concentrations fell to }. Schematically the concentration 
in the blood would then be represented by a series of small waves. The 
second way to maintain an effective concentration would be to intro- 
duce the drug continuously at a rate which would strike an equilibrium 
with the rate of operation of the factors which decrease the concen- 
tration. In this way, the concentration would be schematically repre- 
sented by a straight line. Since Lewis of Philadelphia and one of us 
(DeWitt) had both shown that methylene blue has a high power of 
inhibition of the tubercle bacillus, and since some of DeWitt’s chemo- 
therapeutic experiments had indicated that the dye has some thera- 
peutic power, methylene blue in the form used in the U. S. pharma- 
copeia was chosen for our first experiments. 

In the earlier experiments rabbits inoculated with bovine tuberculosis 
were used, but were found unsuitable; in the later experiments, therefore, 
dogs having experimental bovine tuberculosis have been used. Varying 
concentrations of methylene blue from 1-500 down to 1-3000, have 
been used, the solutions being made up with physiological salt solution. 
The local toxic action in the rabbits was so severe that the ears became 
swollen and gangrenous and often dropped off, the animals often dying 
apparently from the effects of the local necrosis. The dogs injected 
for six hours with 0.2 cc. per kilogram of body weight per minute with 
a concentration of 1-500 rarely lived more than twenty-four hours. 
The blood of these dogs drawn immediately after the injection and 
added to equal parts of glycerol agar inhibited the growth of the same 
strain of bovine tubercle bacilli as was used in the experiments, although 
normal blood in the same concentration gave a luxuriant growth. The 
inhibitory power of methylene blue alone on this strain of bovine 
tubercle bacillus was much less than that shown toward human tubercle 
bacilli, since a concentration of one part of methylene blue to 1000 
parts of glycerol agar was necessary to cause complete inhibition of 
growth. If normal dog’s blood was added to the glycerol agar in equal 
parts, however, the growth was completely inhibited by 1-5000 con- 
centration of methylene blue and almost completely by 1-50,000 and 
1-100,000. However, since this strain seems peculiarly resistant to 
methylene blue, further experiments will be performed, using a less re- 
sistant strain. In future experiments also, other conditions will be 
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modified in the effort to prolong the life of the animals, since, even 
with the weakest concentrations used, few of the animals have lived as 
long as the controls or even long enough to develop a definite tubercu- 
losis. The experiments so far carried on, however, have given us a 
basis for further work and we have planned work in which this method 
will be used for the introduction of various drugs into tuberculous 
animals. 

The method of continuous injection seems worthy of serious con- 
sideration and it is for the purpose of introducing the ‘method rather 
than of giving any results that this paper has been presented. 
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THE FATE OF BACTERIA INTRODUCED INTO THE UPPER 
AIR PASSAGES 


ARTHUR L. BLOOMFIELD 
From the Medical Clinic of the Johns Hopkins University and Hospital, Baltimore, Maryland 


In considering the pathogenesis of infectious diseases in which the por- 
tal of entry is in the upper respiratory tract, three factors must be reck- 
oned with: first, the means whereby the virus is conveyed to the indi- 
vidual; second, the fate of the microédrganism from the time it reaches 
the mouth or nose until it is eliminated or until invasion takes place; 
and third, the actual invasion of the virus into the body. Although 
many details of the mode of conveyance of bacteria from one host to 
another have been adequately determined, there is little exact informa- 
tion at hand about the localization, growth and disposal of such micro- 
érganisms and the factors which determine a longer or shorter period of 
survival in the upper air passages before or after invasion has taken place. 
Studies of contact infection and of carrier incidence and persistence 
under various conditions afford indirect information, which is, however, 
inadequate to solve the detailed problems of particular infections. By 
actually introducing bacteria into the upper air passages in such a way 
that the dose, exact time and site of inoculation, and other conditions 
can be controlled, and by studying the fate of such microérganisms, it 
seems probable that knowledge of the details of the spread of bacteria 
and of the development of the carrier state can be extended. 

It seemed advisable to make a preliminary study of the fate of non- 
pathogenic microdrganisms before employing possible disease producers. 
To be satisfactory for this purpose, a microérganism was sought which 
was non-pathogenic, not normally present in the upper air passages of 
man, which could be readily grown on simple media, which could be 
easily recognized both in culture and in smear, and which would not be 
overgrown in culture by the normal mouth flora. After examining a 
number of strains, a sarcina lutea was selected as fulfilling these criteria. 
The microdrganism employed, a culture of which was kindly supplied 
by Dr. W. W. Ford, had the following characteristics: 
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Morphology. Rather small sarcinae, varying in size, occurring for the most 
part in regular packets, singly or in pairs, but sometimes in irregular groups. 
They measure 0.66 to 1.13 microns in twenty hour cultures on plain agar. 

Motility. Non-motile. 

Staining properties. Gram positive. 

Cultural characteristics: 

Agar slant. Growth lemon yellow, at first translucent and rather dull; 
later, opaque and bright in color; rather thick, raised. 

Agar colonies. Round with smooth edges, lemon yellow, opaque; sur- 
face smooth and glistening. Under low power,—margin smooth, sharply 
defined, surface finely granular, color yellowish grey. 

Broth. Liquid clouded at first with small amount of viscid sediment; 
later, liquid clear, with large amount of sediment, very viscid and stringy; 
yellow; no pellicle. 

Peptone solution. Less growth than in broth. 

Litmus milk. Unchanged. 

Pigment formation often not marked until forty-eight hours; on very 
acid or alkaline media, or when grown with certain other organisms, pigment 
formation may be very slight, but there is always-a definite yellowish tint. 

The microérganism grows well in mixed culture with the bacteria that 
are usually present in the mouth, and there is no tendency for it to be over- 
grown except in occasional instances where a “‘spreader’”’ rapidly covers the 
entire plate. The colonies of sarcina lutea grew well side by side with and 
at times partly superimposed on those of the mouth bacteria. 


This microédrganism was not found in the air passages of any of the 
controls, and is entirely non-pathogenic for human beings. 


METHODS 


Individuals were selected whose mouths and upper air passages pre- 
sented no acute disease or abnormality other than those usually en- 
countered, such as pyorrhea, dental caries, adherent tonsils, and minor 
grades of septal or turbinate deformity. From the point of view of 
this experiment, they could be regarded as normal. The patients were 
kept under direct observation during the first hour of the experiment 
and for the most part took nothing by mouth during this time. The 
inoculations were always made several hours after eating, when the 
mouth was free of gross food particles. 

Solid masses of twenty-four hour growth of sarcina lutea on plain 
agar were swabbed on the selected site, and cultures taken at regular 
intervals thereafter. They were made for the most part by scraping 
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the mucous membrane with a heavy platinum loop, 0.5 cm. in diameter, 
and rubbing up the mucus obtained in this way in a drop of sterile 
salt solution. This was spread over several agar plates in varying dilu- 
tions. It was found that many more microdrganisms were recovered 
by this method than by the usual swab technique. There was usually 
a uniform discrete spread of colonies. This point is emphasized because 
we feel that overgrowth on the plates was eliminated and that they 
represented the true percentage of viable organisms present in the swab. 
The plates were kept for at least a week and the organisms identified by 
the appearance of colonies and by smears. 


Experiment 1. Sarcina lutea was swabbed on the tongue and cultures 
were made immediately and at ten minute, one hour, twenty-four hour 
and forty-eight hour intervals. The results are summarized in table 1. 

Summary. Sarcina lutea swabbed on the tongue disappeared very 
rapidly. Only a few colonies could be recovered from the site of inocu- 
lation after ten minutes, and practically none at the end of one hour. 
Simultaneous cultures from the pharynx, except in one instance, yielded 
only a few colonies during the first ten minutes. 


Experiment 2. Sarcina lutea was swabbed on the nasal mucosa and 
cultures made immediately and at ten minute, one hour, twenty-four 
hour and forty-eight hour intervals. The results are summarized in 
table 2. 

Summary. Sarcina lutea swabbed on the nasal mucosa persisted 
longer than on the tongue, but in only one of five cases could a few 
colonies (7) be recovered after twenty-four hours. In spite of the heavy 
inoculation, only a few colonies could be obtained in nasopharynx cul- 
tures made simultaneously with the nose cultures. 


Experiment 3. Sarcina lutea was introduced into tonsil crypts and 
cultures were made immediately, and after ten minute, one hour, twenty- 
four hour and forty-eight hour intervals. The results are summarized 
in table 3. 

Summary. Sarcina lutea introduced in large amounts into tonsillar 
crypts could no longer be recovered after twenty-four hours, and even 
at the end of an hour the organisms had disappeared in two out of 
four cases. There seemed to be no tendency toward the development 
of a carrier state, 
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THE MECHANISM FOR DISPOSAL OF BACTERIA IN THE UPPER AIR PASSAGES 


Despite the frequent presence of pathogenic bacteria in the upper air 
passages, both in health and in disease, it is clear that a highly effective 
mechanism is present in these localities which, except under extraordi- 
nary conditions, protects against invasion by many foreign micro- 
organisms. Were this not so, it is obvious that the spread of such 
microérganisms would soon become universal among the human race, 
with an attendant high incidence of disease. The effectiveness of this 
protective mechanism varies with reference to various bacteria, and to 
the same bacteria at various times, as illustrated by the epidemiological 
facts of human disease. The details, however, of its action in particular 
instances of infection have not been completely worked out. A survey 
of the literature discloses studies on a number of factors which probably 
combine in making up the complex protective mechanism of the upper 
air passages. These factors may be classified as mechanical (including 
the flushing action of secretions with the associated acts of swallowing 
and ejecting nasal and mouth secretions) ; chemical (including the effects 
of the reaction of the mouth and nose secretions and other possible 
bacterial inhibitory effects); and biological (including such processes as 
phagocytosis and the effect of bacteria already present on the invader). 
These factors can be most conveniently discussed from a topographical 
standpoint. 

The conjunctivae. Maxcy (1) states that the lachrymal secretion has 
no bactericidal action. Stort (2) found that colon bacilli instilled into 
the conjunctival sac of rabbits could no longer be recovered in culture 
after one hour. If the lachrymal duct were tied, the bacteria persisted 
in the conjunctiva for a much longer time. He concludes, therefore, 
that the microdrganisms are swept rapidly into the duct and that the 
mechanism for preserving the normal sterility of the eye—at least in the 
case of the microérganism studied—was a mechanical one, and not 
dependent on bacterial inhibitory action of the secretions. Maxcy (1) 
was able in man to recover B. prodigiosus from the nose within five 
minutes after it was introduced into the conjunctival sac. 

The nasal passages. Although the nasal secretion is normally scanty, 
still the mucous surfaces are constantly moistened. The cilia of the 
epithelium and both the secretion of the mucous membranes and that 
discharged into the nose from the lachrymal duct create a steady current 
toward the posterior nares (3). Furthermore, the configuration of the 
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nasal cavities is such that bacteria and foreign particles are for the most 
part arrested near the anterior nares. Thus, cultures made in normal 
individuals yield large numbers of organisms at the nasal orifices and 
few or none from the deeper nasal passages (4). Maxcy (1) recovered 
B. prodigiosus from the nasopharynx fifteen minutes after instilling it 
into the conjunctiva, and we found sarcina lutea in the pharynx ten 
minutes after swabbing it on the anterior part of the septum. 

With regard to the bacterial inhibitory effect of the nasal secretions, 
the literature is contradictory, some writers finding a marked inhibitory 
action and others failing todo so. Variations in the method of collect- 
ing and diluting the secretions, in the microérganism used, and in the 
method of plating, may account for these discrepancies. Kligler (5) 
has shown recently that small amounts of nasal secretions added to 
culture media at times promoted the growth of microérganisms such as 
meningococci. He believes this action due to “vitamins.’”’ The exper- 
iments of Calvino (6), however, which approximate most closely 
natural conditions, indicate that the nasal mucosa is an unfavorable 
medium at least for some types of organism. 

It seems clear, therefore, that the normal tendency is to preserve 
sterility of the deeper nasal passages and that no true permanent nasal 
flora exists. 

The mouth and throat. The mouth affords an especially favorable 
opportunity for some types of bacterial growth; food particles, carious 
teeth, desquamated epithelium and saliva furnish media whose effec- 
tiveness is attested by the enormous numbers of bacteria constantly 
present even in “clean” and ‘‘well-kept” mouths. There is, however, 
a continuous shift in the “‘normal”’ flora, so that cultures made from the 
same individual on successive days may yield different quantitative and 
qualitative results. Such variations are to be expected with changing 
food and fluid intake and variations in mouth hygiene. Furthermore, 
the abundant salivary arid mouth secretions with the constant flushing 
effect of ingested fluids, swallowing and expectoration, undoubtedly 
constitute a cleansing mechanism. 

With regard to the bacterial inhibitory effect of saliva and mouth 
secretions im vivo, no satisfactory data are at hand, although numerous 
test tube experiments are on record. Thus, Sanarelli (7) found that 
streptococcus, staphylococcus, M. tetragenus and cholera spirilla were 
rapidly destroyed by fresh filtered saliva im vitro, unless a tremendous 
number of organisms were used. Pneumococcus, on the other hand, 
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throve in saliva better than in broth. Barnes (8), using a similar 
method, found that saliva had no bactericidal action on streptococcus 
or pneumococcus. Variations in such experiments are to be expected 
under various experimental conditions. 

The importance of the normal mouth flora in over-growing and 
suppressing invading pathogenic microérganisms is indicated only in 
an indirect way. On artificial media, meningococci, pneumococci and 
B. influenzae grow well in certain proportions with the normal mouth 
microérganisms. They may, however, be rapidly overgrown by 
“spreaders,” particularly of the aerobic spore bearing types. It is 
possible that such microédrganisms may actually exert a protective 
effect in the mouth, although this cannot be directly demonstrated. 
It is clear, therefore, that a complex mechanism exists in the upper air 
passages which in certain conditions suffices to dispose of invading 
pathogenic microérganisms. The details of its operations are obviously 
variable, and as is to be expected, it often breaks down. Thus, such 
factors as dosage of the microdrganism, local pathological processes or 
anatomical anomalies, variations in the biological activities of the micro- 
organisms themselves, may play a part in explaining why certain bac- 
teria may gain a foothold at one time, and at another, or in a different 
individual, be promptly wiped out. From the standpoint of epidemi- 
ology it seems more profitable, therefore, to observe the actual fate of 
microdrganisms introduced into the upper air passages than to try to 
analyze their exact method of disposal. 

None the less, an attempt was made to determine, at least approxi- 
mately, the mechanism which led to the rapid disposal of sarcina lutea. 
Reaction of the mouth secretions, effect of mechanical cleansing, and 
bacterial inhibitory effects of mouth secretions were studied. 

1. Effect of reaction of mouth secretions. Saliva and mouth secretions 
were collected from each of the patients inoculated with sarcina lutea. 
The mucous membranes were scraped with a large platinum loop, fol- 
lowing which the patient expectorated the saliva which had accumulated 
in the mouth. The entire mixture was diluted with an equal amount of 
fresh, sterile distilled water, and the reaction of the mixture immedi- 
ately tested. The colorimetric comparison method, as now generally 
used in bacteriological work (9), was employed with phenolsulphone- 
phthalein and alizarin as indicators. The pH of the various specimens 
is indicated in the following table 4. 
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The range of growth of sarcina lutea was next tested. Tubes of plain 
agar with reaction adjusted from pH 5.0+ to 8.0+ were inoculated. 
Sarcina grew with equal luxuriance on all the tubes within this range. 
It seems clear, therefore, that reaction of the mouth secretions cannot 
alone account for the disposal of sarcina lutea. 

2. Mechanical influences. An attempt was made to ascertain to what 
extent the normal washing processes in the mouth serve to remove micro- 
organisms present. The mouth was thoroughly rinsed with one liter of 
sterile salt solution. The patient codperated in making this washing 
effective by churning the solution in the mouth and scraping the tongue 
with the teeth. Such an irrigation would be expected to remove more 


TABLE 4 
PH of specimens of saliva from individuals inoculated with sarcina lutea 


pH OF SALIVA |pH AFTER STANDING 
IMMEDIATELY ONE HOUR 


5.9 


NINN 


organisms than the ordinary acts of swallowing and expectoration. The 
tongue was scraped with a large platinum loop just before and just after 
the washing and at subsequent intervals. The loop of scrapings was 
diluted and plated in a standard manner. In no case was it possible to 
reduce the bacterial count by more than 50 per cent, even by such 
extensive irrigation. It seems, therefore, that mechanical processes 
alone cannot adequately account for the rapid disappearance of sarcina 
lutea. Table 5 shows an illustrative protocol. 

3. The bacterial inhibitory effect of the mouth secretions and saliva. An 
attempt was made to reproduce the conditions present in the mouth 
as nearly as possible by the following method: 0.2 cc. of fresh saliva was 
placed in each of a series of tubes. To each were added decreasing 
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amounts of a thick suspension of sarcina lutea. One standard loop of 
the mixture of saliva and sarcina lutea was removed from each tube 
immediately and at various intervals, and plated on plain agar plates. 
The results which coincided in numerous experiments with various 
specimens of saliva except as to slight quantitative variations are illus- 
trated by the following typical protocol (table 6). 

From this protocol, the following facts are apparent: 

1. Cultures made from a specimen of saliva at various intervals up 
to twenty-four hours yield about the same number and kind of micro- 
organisms. 

2. Cultures made at various intervals up to twenty-four hours from a 
suspension of sarcina lutea in salt solution yielded the same number of 
colonies. 

TABLE 5 
Bacterial counts from tongue before and after irrigating mouth with salt solution 


NUMBER OF COLONIES 
FROM ONE LOOP TONGUE 
SCRAPINGS BEFORE 
IRRIGATION 


NUMBER OF COLONIES 
FROM ONE LOOP TONGUE 
SCRAPINGS IMMEDIATELY 

AFTER IRRIGATION 


NUMBER OF COLONIES 
FROM ONE LOOP TONGUE 
SCRAPINGS 10 MINUTES 


A¥YTER MOUTH IRRIGATION 


1600 


800 


eo 


eo 


foe] 

Plate contains 
about as many 
colonies as _ be- 
fore 


3. Cultures made at various intervals up to twenty-four hours from a 
mixed suspension of mouth flora and of sarcina lutea yielded the various 


microérganisms in about the same proportions. Sarcina lutea was not 


overgrown or inhibited. 

4, Cultures made at intervals up to twenty-four hours from suspen- 
sions of varying concentration of sarcina lutea in saliva yield rapidly 
decreasing numbers of colonies of sarcina lutea. The number is much 
reduced in fifteen minutes, only an occasional microérganism can be 
recovered after one hour, and none after two hours. Furthermore, the 
growth of the few microérganisms obtained after the first culture was 
inhibited for intervals of one to four days before the colonies appeared 
in the plates. 

It may be concluded, therefore, that saliva exerts a rapid bactericidal 
effect on this microérganism and that this effect is independent of the 
bacteria normally present in the saliva. 
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Smears were made from each tube in the above experiment at fifteen 
minute, one hour and two hour intervals. After fifteen minutes, abun- 
dant sarcinae were seen in all tubes. They were normal in staining 
qualities andin grouping. After one hour the smears from the mixtures 
of saliva and sarcina lutea showed the sarcinae to stain poorly and 
appear pale and granular. After two hours few definite organisms 
could be seen. No agglutination was apparent. The microdrganisms 
from the control tubes stained normally. 


DISCUSSION 


The general result of the experiments indicates that even after a short 
period of time it is usually impossible to recover sarcina lutea swabbed 
in large amounts on the tongue, nasal mucosa, or into the crypts of the 
tonsils. Whereas, disappearance from the nose was somewhat slower 
than from the other sites,.in only one case could any organisms be recov- 
ered after twenty-four hours, and in none after two days. Cultures 
made in this way do not, of course, prove the complete absence of the 
microdrganism in the mouth and nose, but the general trend of the quan- 
titative relations indicates a rapid disappearance. The fact that the 
estimated dose of 50 to 100 billion organisms was vastly greater than that 
in any natural infection, indicates the remarkable efficiency of the mech- 
anism present in the upper air passages for disposing of this organism. 
An analysis of the possible factors active in effecting this disposal indi- 
cated that reaction of mouth secretions, mechanical action and other 
mouth bacteria play little if any part, but that the saliva and mouth 
secretions exert a prompt and marked bactericidal effect. 

Similar methods are being used in studying the fate of other micro- 
organisms introduced into the upper air passages. 
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THE REPORT OF THE COMMITTEE ON APPRAISAL FOR 
THE FRAMINGHAM COMMUNITY HEALTH AND 
TUBERCULOSIS DEMONSTRATION 


On May 3, 1916, the conception of a community tuberculosis experi- 
ment was first outlined in a letter received by the National Tuberculosis 
Association from Dr. Lee K. Frankel, Third Vice President of the Metro- 
politan Life Insurance Company. In this communication Dr. Frankel 
discussed tuberculosis work in general, and stated that, in his belief, 
much might be accomplished toward the eradication of tuberculosis 
through an intensive experiment aimed at the control of this disease. 
In offering the financial aid of the Metropolitan Life Insurance Com- 
pany in such an experiment Dr. Frankel stated: 


To this end we are prepared to place at the disposal of the National 
Association for the Study and Prevention of Tuberculosis the sum of one 
hundred thousand dollars ($100,000) for the purpose of conducting a com- 
munity experiment over a period of three years in the control of tuberculosis. 


In outlining the fundamentals of such an experiment and demonstra- 
tion Dr. Frankel indicated that stress should be placed upon periodic 
medical examinations for all members of the community, medical 
and nursing care for all tuberculosis cases, adequate dispensary and 
institutional treatment, the codperation of local and state agencies, etc. 

This offer was accepted immediately by the National Tuberculosis 
Association, and the energies of that association have been devoted to 
the direction of the experiment since its actual initiation on January 1, 
1917. Previous to that date considerable time was spent on the selec- 
tion of an appropriate community. Framingham, Mass., was finally 
chosen for the work. 

As indicated above, the Framingham Community Health and Tuber- 
culosis Demonstration was originally planned for a three-year period. 
On this basis the Demonstration would have ended on January 1, 1920. 
In view of the fact that many phases of the programme would inevitably 
have been unfinished on that date, the National Tuberculosis Associa- 
tion took steps through the National Committee in charge of the Fram- 
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ingham work, during the summer of 1919, to meet the following points of 
inquiry: 

1. How much has the Experiment or Demonstration accomplished 
thus far? 

2. In what measure has the work approached an answer to the problem 
originally set, as reflected by the essentials briefly referred to above? 

3. Would an extension of time for the Demonstration be justifiable? 

Two principal methods were used to answer these inquiries. The first 
was the appointment of a Progress Committee, serving as a subcom- 
mittee of the National Committee, to study these problems, and to re- 
port its findings to the National Tuberculosis Association. The sec- 
ond was the creation of an outside Appraisal Committee, to render an 
impartial judgment upon these fundamental questions. 

Through the codperation of Surgeon General Rupert Blue of the United 
States Public Health Service, such an Appraisal Committee was ap- 
pointed, to make an unprejudiced and scientific analysis of the Framing- 
ham work. The members of this committee have visited Framingham; 
two formal committee meetings have been held; and the report of the 
committee, as submitted to Surgeon General Blue, follows in this 
publication. 

After approval by the Appraisal Committee, this report was passed 
upon by Surgeon General Rupert Blue, by the Progress Committee 
on the Framingham work, by the National Committee in charge of the 
Demonstration, by the Executive Committee of the National Tubercu- 
losis Association, and finally by the Board of Directors of the Metropoli- 
tan Life Insurance Company, with the result that the Appraisal Com- 
mittee recommendations and general plan for the extension were ap- 
proved, with only minor changes as to budget suggestions, and an addi- 
tional appropriation made by the Metropolitan Life Insurance Company 
to carry on the work for the year 1920. 

The Health Demonstration staff wishes to take this opportunity, both 
for itself and for the National Tuberculosis Association, to extend its 
appreciation and thanks to the Appraisal Committee for its thorough 
and imaginative approach to the problem and for its invaluable sugges- 
tions. The Demonstration officers are particularly grateful for the work 
of Professor C.-E. A. Winslow as Secretary of the Committee, to whose 
broad knowledge and keen analytical vision, the excellence of the report 
is in great measure due. 
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The members of the Appraisal Committee, the National Committee: 
and the Executive Staff are as follows: 


APPRAISAL COMMITTEE 


Dr. Allan J. McLaughlin, Chairman, United States Public Health Service. 
Prof. C.-E. A. Winslow,* Secretary, Yale University, New Haven, Conn. 
Dr. Edgar T. Sydenstricker, United States Public Health Service 

Dr. Charles V. Chapin, Health Commissioner, Providence, R. I. 

Dr. Victor G. Heiser, Rockefeller Foundation, New York City, 

Miss Helena Stewart, National Public Health Nursing Association 

Mr. George J. Nelbach, State Charities Aid Association, New York 

Dr. Emery R. Hayhurst, State Department of Health, Ohio 

Dr. Thomas A. Storey, American School Hygiene Association 

Dr. Samuel McClintock Hamill, University of Pennsylvania 

Dr. Louis Hamman, Johns Hopkins Medical School 

Dr. Lawrason Brown, Trudeau Sanatorium, Saranac Lake, N. Y. 

Dr. H. R. M. Landis, Phipps Institute, Philadelphia, Pa. 


NATIONAL COMMITTEE 


Dr. Edward R. Baldwin, Chairman, Saranac Lake, N. Y. 
Dr. Chas. J. Hatfield, Secretary, New York City 
Dr. Lee K. Frankel, New York City 

Dr. Victor C. Vaughan, Ann Arbor, Mich. 

Mr. Homer Folks, New York City 

Dr. Arthur K. Stone, Framingham, Mass. 

Dr. Eugene R. Kelley, Boston, Mass. 

Dr. Stephen J. Maher, New Haven, Conn. 

Dr. William Chas. White, Pittsburgh, Pa. 

Dr. Victor Safford, Boston, Mass. 

Dr. F. C. Smith, Washington, D. C. 

Dr. Enos H. Bigelow, Framingham, Mass. 

Mr. Henry S. Dennison, Framingham, Mass. 
Mr. Theo. F. Rice, Framingham, Mass. 


EXECUTIVE STAFF 


Donald B. Armstrong, M.D., Executive Officer 
P. Challis Bartlett, M.D., Chief Medical Examiner 


* Professor Winslow has recently accepted an appointment on the National Committee.- 
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THE REPORT 


SURGEON GENERAL RUPERT BLUE, 
U.S. Public Health Service, 
Washington, D. C. 

Dear General Blue: 


I. INTRODUCTION 


The Committee on Appraisal for the Framingham Community Health: 
and Tuberculosis Demonstration was appointed by you last May to 
investigate the work that has been done in Framingham under the direc- 
tion of the National Tuberculosis Association, and to report upon the: 
results so far attained and the desirability of continuing the work beyond’ 
the three years originally planned. 

The purpose of the Framingham Demonstration, as we understand it,, 
was to apply the most complete programme for the control of tuberculosis 
indicated by present scientific knowiedge, with the view to determine whether: 
and in what degree tt 1s possible with the information at our disposal to 
obtain definite and tangible results from such a campaign. 

Your committee has held two formal meetings, at Atlantic City on 
June 8th, and at Framingham on August 14th, and between these dates. 
most of the members of the committee have visited Framingham and’ 
made a personal study of the work on the ground, while full and exten- 
sive documentary data in regard to the Demonstration have been fur-- 
nished us by Dr. D. B. Armstrong, its Executive Officer. We desire at 
this point to express our warm appreciation of the many courtesies ex-- 
tended to us by Dr. Armstrong and his staff, and the opportunities of-. 
fered to form a sound judgment as to the character of the work, through 
conference with local individuals and agencies both inside and outside: 
the Demonstration circle. 


2. GENERAL IMPRESSIONS OF THE FRAMINGHAM COMMUNITY HEALTH AND’ 
TUBERCULOSIS DEMONSTRATION 


The officers in charge of the Demonstration have accepted what ap- 
pears at present the soundest current viewpoint, that the most effective: 
practical procedure for the control of tuberculosis lies in the develop- 
ment of machinery for its early detection and for the hygienic care of 
individuals affected or threatened with the disease,—while at the same: 
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time taking such opportunities as offer to minimize the spread of the 
infectious agent. ‘The first step along this line must be a determination 
of the actual prevalence of tuberculous infection, and this end has been 
accomplished with a high degree of success by the organization of medi- 
cal examination drives, by the organization of a tuberculosis consulta- 
tion service, and by the establishment of infant, school, industrial and 
other clinics. Efforts along this line have been strikingly successful in 
giving us for the first time a fairly complete picture of the amount of 
tuberculosis actually existing in a typical American community. 

The conclusion that in the medical examination drives nearly one per 
cent of the persons examined were suffering from active tuberculosis, 
while somewhat over one per cent more were arrested cases, is an impor- 
tant one. This finding, if assumed to be representative of the whole 
community and compared with the death rate for the town, would indi- 
cate a ratio of 9 or 10 active cases during the year to one reported death. 
The best way to estimate this factor, would, in our judgment, be to com- 
pare the number of active cases under observation during a given year 
with the number of deaths occurring among that group of cases. The 
actual experience of the Demonstration has been that two hospital beds 
have been required for each reported death; but the period is too short 
and the number too small to warrant far-reaching deductions. Further- 
more, it should be noted that it would have been difficult to fill this indi- 
cated ratio of beds without the effective machinery for locating cases, at 
the disposal of the Demonstration. On a basis of the active advanced 
cases in which the need for hospitalization was most acute, the ratio in- 
dicated by the Framingham experience would be nearer one bed to each 
reported death. The careful analysis of death certificates showing that 
the actual deaths from tuberculosis in Framingham were 22 per cent 
in excess of the reported deaths from this disease also constitutes a val- 
uable contribution, although the small number of cases involved makes 
it impossible to apply this conclusion in any general way. 

In connection with the problem of diagnosis, the officers of the Dem- 
onstration have prepared a scheme of diagnostic standards for tuber- 
culosis which has attracted wide attention. 

The most important of all the practical contributions made by the 
Demonstration is the working out of a plan for medical consultation serv- 
ice which is clearly the most promising means yet devised for securing 
a reasonably complete knowledge of the amount of tuberculosis existing 
in a given community. This work has been carried on by Dr. P. C. 
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Bartlett with admirable scientific skill and exceptional tact and judg- 
ment. The physicians of the community almost without exception avail 
themselves freely of this service and, aside from the direct results in the 
detection of early and doubtful cases, the stimulating effect upon the 
local medical profession constitutes an invaluable service to the cause of 
public health in Framingham. The consultation service plan has at- 
tracted wide attention throughout the country and, under the auspices 
of the State Department of Health and the State Tuberculosis League, 
such a service has been offered for three months in the Cape Cod district 
of Massachusetts with great success. The plan is already in operation, 
or is proposed, in sections of Illinois, New York, Ohio, Oklahoma and 
Vermont. 

The success of this organized campaign for the discovery of tubercu- 
losis is indicated by the fact that nearly 200 cases are now under obser- 
vation in Framingham as compared with 27 at the beginning of the 
Demonstration, and it is particularly encouraging to note that during 
the first year 42 per cent of the newly reported cases were of an advanced 
type, while in the second year only 16 per cent of the cases were advanced, 
and in the first five months of 1919 only 23 per cent. 

The machinery adopted for the treatment of cases of tuberculosis 
after they have been discovered has been modelled along generally ac- 
cepted lines, involving sanatorium treatment, or hygienic advice fur- 
nished through the service of a public health nurse, as circumstances may 
dictate in the individual case. There has been nothing here that is 
particularly novel, but the work has been accomplished efficiently and 
successfully along the lines indicated by the best current practice. 

In view of the great difficulty of securing adequate sanitary control 
under such home conditions as are frequently met with, particularly in 
the later stages of the disease, we desire to emphasize the importance 
of extending facilities for local hospital treatment. Itis our opinion that 
such treatment can be applied most effectively by the development of 
hospital facilities within convenient street car radius of the homes of the 
patients. 

From the standpoint of the general environmental causes affecting the 
spread and development of tuberculosis, the staff of the Demonstration 
has conducted valuable studies of schools, factories, and municipal health 
conditions, and the general situation as it affects tuberculosis seems to 
be as satisfactory as could reasonably be expected. Only two important 
points which directly concern the control of tuberculosis appear so far 
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not to have been covered,—the establishment of a central pasteurizing 
station for the milk supply of the community and the organization of a 
comprehensive system of industrial clinics for the smaller manufacturing 
plants. Both of these measures have been contemplated by the officers 
of the Demonstration, and it seems to us most important that these 
two gaps should be filled. 

Believing that the control of tuberculosis is closely connected with all 
conditions which tend to build up the health of the community, the offi- 
cers of the Demonstration have devoted a considerable share of their 
attention to the formulation of a general health programme beyond the 
specific field of tuberculosis itself. The medical examination drives have 
yielded some of the most complete data in regard to the prevalence of 
disease of all sorts in a random section of the population that have ever 
been collected in this country. These data are of much value as indi- 
cating the prevalence of such conditions and the unit costs involved in 
such examinations. Even more important from the practical standpoint 
has been the notable development of public health work in Framingham 
along a wide variety of lines, which has resulted directly or indirectly 
from the activities of the Demonstration. The amount of money spent 
for health protection in Framingham has been increased during the life 
of the Demonstration from 39 cents to $2.00 per capita. Half of the lat- 
ter sum is contributed from public sources by the Department of Health 
and the Department of Education, and the other half from private sources 
through the Civic League and the industrial clinics established by public- 
spirited manufacturers. The local Health Department has grown to be 
a strong and effective one and the system of medical inspection of school 
children organized under the Department of Education represents one 
of the best examples of such service to be found in the United States. 
Machinery for protecting the health of infants and children of the pre- 
school age has been worked out under the auspices of the Civic League, 
and with the advances made during the present summer includes four: 
infant clinics and a pre-school clinic. On the whole, this work seems 
somewhat less satisfactory than the other phases of the local he Ith 
movement, but a foundation has been laid upon which progress will no 
doubt be made in the future. 

The work of the Demonstration has been extended in certain direc- 
tions somewhat beyond the field of definite public health activity, and 
the Committee on Appraisal feels that such appropriations as those 
made for the Community House of the Civic League and for the mainte- 
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nance of the Day Camp for subnormal children might well be discontinued 
in the near future. Valuable as these enterprises are, it seems to us 
‘unlikely that they will yield tangible results in the saving of life. 


.3. CONCLUSIONS TO BE DRAWN FROM THE DEMONSTRATION IN REGARD TO 
THE PRACTICABILITY OF THE CONTROL OF TUBERCULOSIS 


The object of the gift made by the Metropolitan Life Insurance Com- 
‘pany to the National Tuberculosis Association was not, as we understand 
it, primarily to benefit Framingham or any other local community, but 
to determine the practicability of the control of tuberculosis by the 
full application of the best known methods. The really important ques- 
tion before your committee is not, therefore, the extent to which Fram- 
ingham has benefited by the development of an admirable scheme of 
local health organization, but the degree to which this organization has 
‘been effective in controlling tuberculosis. Success along this line might 
obviously be measured in two ways, by a decrease in new cases, or by a 
decrease in the tuberculosis mortality. With the progress of the Demon- 
stration and the improvement of machinery for finding early cases, the 
recorded morbidity at first materially increased, but it is interesting to 
notice that during the first five months of 1919 only 49 new cases came 
to light, as against 55 new cases for the corresponding months of 1918. 
Obviously, however, no conclusions can be drawn from this isolated 
comparison. From the standpoint of mortality, the tuberculosis death 
rate (after eliminating non-residents, and adding deaths of residents 
occurring outside of the town) has fallen from 93 per 100,000 in 1917 to 
79 in 1918, and to a rate corresponding to 76 for the first five months of 
1919. Thisis an encouraging showing (in view of the fact that the tuber- 
culosis death rate in similar Massachusetts communities has in general 
materially increased); but again the period is so short and the actual 
number of deaths so small that no reliable conclusions can be drawn. 
The member of your committee representing statistics (E. T. S.) has ‘ 
prepared a computation of the probable errors involved in the problem 
and concludes after fitting the rates for 1907-1916 to the curve of probable 
error, and allowing for the mean error in any given rate projected for 
1919-1923, that in order to warrant reasonably safe conclusions one or 
the other of the following combinations of tuberculosis death rates must 
ibe reached during the latter period: 
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A rate of 30 or less for any 1 year 

A rate of 45 or less for any 2 years 

A rate of 60 or less for any 3 years 

A rate of 75 or less for any 4 years 

A rate of 90 or less for all 5 years 
It is obvious that rates between 70 and 80 for 1918 and 1919 cannot 
possibly be considered as significant, and it could scarcely have been 
expected in dealing with a disease of the nature of tuberculosis that any 
conclusive results could be reached in a period so short as three years. 


4. CONCLUSIONS IN REGARD TO THE ADVISABILITY OF CONTINUING THE 
FRAMINGHAM DEMONSTRATION 


: It seems clear that if the Framingham Demonstration should cease on 
' January 1, 1920, thelocal community will have benefited materially and 
: many important contributions will have been made to the practical con- 
( trol of tuberculosis; but that the main question for which the Demon- 
| stration was endowed willremain unanswered.- In the judgment of your 
l committee this would be a most unfortunate contingency. Our best 
| authorities on tuberculosis have been subject during the past few years 
} to a growing skepticism in regard to the adequacy of methods which 
have been advocated for the control of this disease and have turned 
eagerly to the Framingham Demonstration as the first real opportunity 
to set their doubts at rest. If the Experiment should be abandoned at 
this time it would be necessary to begin all over again somewhere else, 
for a test of the best methods now available is absolutely essential for 
future progress in this field. 

If, on the other hand, it should be possible to continue the Demonstra- 
tion for a sufficient period to yield results of statistical accuracy, your 
committee feels confident that the question as to the soundness of the 
current antituberculosis program will be definitely answered one way 
or the other. The foundation has been well laid; a program for the con- 
trol of tuberculosis by early diagnosis and hygienic care has been 
organized on ideal lines; local sentiment both in medical and lay circles. 
has been successfully developed in support of the campaign; and all con- 
ditions are favorable toits success. Given a sufficient period for the con- 
tinuance of the Demonstration and for the study of the results obtained, 
both morbidity and mortality records should furnish a clear answer to 
the question of whether or not such a program is effective. 
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In addition to the fundamental conclusion as to the practicability of 
the control of tuberculosis by the methods used in Framingham, a con- 
tinuation of the Demonstration should throw important light upon the 
theoretical factors which contribute to the development of tuberculosis 
as a disease, and should therefore make it possible to modify our program 
along more purposeful lines in the future. The investigations made at 
Framingham have as yet led to no far-reaching conclusions in regard to 
these factors. The most suggestive point that has been brought out is 
perhaps the variation in disease incidence among different race stocks. 
The combination of a very high proportion of tuberculin reactions with a 
low mortality among Italians and the precisely opposite condition among 
persons of Irish race stock is of considerable significance. The study of 
the subsequent history of the large number of arrested cases now under 
the observation of the Demonstration constitutes, in itself, an invaluable 
opportunity to determine some of the factors which convert latent into 
active disease. 

In the continuation of the work of the Demonstration, we would urge 
that special attention be paid to the intensive study of environmental 
conditions, in the home, the factory, and the community, with a view to 
throwing more light than has yet been obtained upon the possible effect 


of such conditions upon the spread of tuberculous infection and the 
development of active disease. We are inclined to believe that the 
detailed study of even a few hundred cases should yield results of real 
value in this connection, if correlated with observation of the environ- 
mental conditions surrounding a properly selected control group of 
families free from tuberculosis. 


5. RECOMMENDATIONS IN REGARD TO THE CONTINUANCE OF THE 
DEMONSTRATION IN THE FUTURE 


The statistical calculations cited above have led us to the conclusion 
that the Framingham Demonstration should be continued for a period of 
at least five years in order to render the attainment of definite results of 
reasonable certainty. It is, of course, possible that the prolongation of 
the Demonstration experiment through 1922 might be accompanied by 
a tuberculosis death rate of 60 or less for all of the 3 years involved, but 
since a death rate of 60 corresponds to only 12 deaths, it is obvious that 
a chance combination of circumstances might easily interfere with such 
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a result. In this contingency we should once more face the possibility 
that a large sum of money had been spent without the attainment of the 
primary object in view. The effect of such an experiment should be 
cumulative, and each year added to its life greatly increases the chances 
of ultimate success. A five-year period should, we believe, yield results 
reasonably certain to answer the question as to the practicability of 
the control of tuberculosis. If successful, it would furnish for the first 
time a definitely established working program for the practical control 
of tuberculosis. If unsuccessful, it would indicate with equal clearness 
the need for the adoption of measures of a different sort from those that 
have recently been recommended as adequate and necessary. 


6. SUGGESTED PLAN FOR A FIVE-YEAR EXTENSION OF THE FRAMINGHAM 
DEMONSTRATION 


In planning for a continuance of the Framingham Demonstration for 
the purposes indicated in the preceding paragraphs, it seems to your 
committee best to limit the work somewhat strictly to the definite 
problem of tuberculosis and to plan for no new work that does not directly 
bear upon the fundamental questions involved. It might seem desirable 
to continue a grant of $2000 to the Civic League for its general public 
health work for a period of one year, but this should, in our judgment, 
cease after 1920; and we feel that the wisdom of continuing to main- 
tain the day camp as a part of the Demonstration activity is distinctly 
problematical. On the other hand, an appropriation for the develop- 
ment of industrial clinics in the smaller manufacturing plants for a 
period of at least two years seems to us important as a part of the anti- 
tuberculosis program; and we feel that any plan made should provide 
for one more general medical examination drive which might profitably 
be conducted in 1923, leaving 1924 free for the analysis and digestion of 
the results of the experiment as a whole. The reéxamination of indi- 
viduals already examined in previous drives should prove particularly 
significant as a measure of the effect of an educational campaign such as 
that conducted by the Demonstration. On this basis we have prepared 
a tentative budget, indicating the general lines along which a second 
appropriation of $100,000.00 might profitably be spent. 


i 
{| 


FRAMINGHAM APPRAISAL REPORT 


The budget? calls for annual expenditures as follows: 


While an appropriation of $100,000.00 should ensure the successful 
completion of the primary experiment, it may be pointed out that there 
are exceptional opportunities for special research in connection with 
tuberculosis, along such lines as the accumulation of an extensive series 
of radiographs of contact cases, the intensive study of the" relation of 
race and occupation and home environment to tuberculosis, the study of 
nutrition as a predisposing factor in tuberculosis, and the like. Addi- 
tional appropriations for research along such lines could be expended 
with excellent results at Framingham or elsewhere. It must be remem- 
bered that even if the measures used at Framingham should prove 
definitely successful, they would presumably require to be simplified 
and made more economical for general use; and the application of 
research funds in any direction that may lead to such simplification is 
earnestly to be desired. 


7. COORDINATION OF EXISTING HEALTH AGENCIES AS A FACTOR IN THE 
SUCCESS OF THE FRAMINGHAM DEMONSTRATION 


In the main, the town of Framingham has responded with vision and 
effectiveness to the remarkable opportunities offered by the establishment 
of the Demonstration. The local Board of Health, the School Com- 
mittee, the Civic League and many of the employers of labor have met 
the challenge to make Framingham the model “Health Town” with con- 
structive responses of a high order. The work of these various agencies 
has not, however, so far as we can judge, always been codrdinated as 
closely as might be desirable. The Framingham Hospital which directs 
the district nursing service of the community might play a more active 


1 The proposed annual appropriations were classified according to medical, nursing re- 
search, office and other expenses, and are not given in detail here. This budget was in fact 
somewhat modified by the National Tuberculosis Association committees, the major expenses 
being concentrated into an extension period of three years for intensive work, with a smaller 
appropriation for an additional two-year period for subsequent observation. 
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part in the general health campaign than is the case at present, and the 
great possibilities of service latent in the local Red Cross organization 
have not been fully utilized. 

It seems to us if the Demonstration is to be continued that it might 
be of service to organize in Framingham a Health Council which would 
include the Health Officer or a Board of Health representative as Chair- 
man, with representatives of the School Committee, the Civic League, 
the Framingham Hospital, the Red Cross, the medical society, and the 
Demonstration,—this council to serve as a clearing-house for the coér- 
dination of health activities and the planning of the most effective public 
health machinery for the community as a whole. 

It is obvious that in order to be of general application, the method of 
control used at Framingham must be susceptible of execution by existing 
local health agencies and we deem it to be of great importance to enlist 
the active codperation of the Health Department, the hospital, and civic 
bodies and to transfer the work to them as rapidly as possible; although 
it seems clear that the observation of results as regards tuberculosis 
should until 1924 remain in the hands of the officers of the Demonstra- 
tion. Ultimately a fairly complete degree of consolidation should be 
attained, particularly in regard to the public health nursing service. 
Infant welfare nursing, school nursing, tuberculosis nursing, communi- 
cable disease nursing and general visiting nursing might, with advantage, 
be combined under the direction of a nursing director of training and 
experience. 


8. SUMMARY OF CONCLUSIONS 


1. Your committee feels that the work of the Framingham Community 
Health and Tuberculosis Demonstration during the past three years is 
worthy of high praise. It has organized and carried out a community 
plan for the control of tuberculosis along the lines indicated by the best 
modern scientific knowledge. It has given us the first reliable informa- 
tion as to the actual amount of tuberculosis present in a typical American 
community; and in the organization of a tuberculosis consultation serv- 
ice it has made a contribution of the first magnitude to the machinery 
of public health protection. In addition, it has stimulated the develop- 
ment of the general public health campaign in Framingham to a degree 
that goes far to realize the highest ideals of modern sanitary science. 
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2. The Demonstration has not furnished an answer to the primary 
question as to the practicability of the control of tuberculosis, because 
the period of three years was necessarily too short to make a conclusive 
answer to this question possible. The results thus far obtained are as 
promising as could be expected, but an extension of the work for a period 
of five years more will be necessary in order to insure with reasonable 
certainty a satisfactory answer to this question. 

3. Your committee, therefore, recommends that a further appropria- 
ti_n of $100,000.00 should, if possible, be obtained for the continuance 
of the Demonstration experiment along the general lines indicated in the 
body of its report. 

ALLAN J. McLAvuGHLIN, Chairman 

LAWRASON BROWN 

CHARLES V. CHAPIN 

S. McC. HAMILL 

Louis HAMMAN 

Emery R. HAYHURST 

VICTOR HEISER 

H. R. M. LAnpis 

GEORGE J. NELBACH 

HELENA STEWART 

THoMAS A. STOREY 

EpGArR T. SYDENSTRICKER 

C.-E. A. WinsLow, Secretary 
Committee on Appraisal. 
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Tuberculosis and Dementia Precox.— 
Supplementing the preliminary report pub- 
lished in the issue of the same Journal of 
January, 1919, Gosline gives an extended 
résumé of the seventeen cases discussed in 
that paper. The data are given in tabular 
form and include the physical and mental 
condition of each patient, temperature chart 
and autopsy findings. A type history is as 
follows: A girl of 27, of tuberculous build and 
who has shown signs of latent tuberculosis, 
remains depressed and introspective follow- 
ing some disappointments. There appear 
difficulties of attention, cerebral torpor, ab- 
sent-minded periods, then transitory ideas of 
pone and feelings of hatred against 

er parents. Progressive cachexia and slight 
febrile reactions are noted with headache 
and epistaxis associated with a tuberculous 
infection which is developing at the apices 
of both lungs. Three groups are discerned 
by the author: the agitated depressed, the 
apathetic stupor, and the hysteriform: He 
believes them all to be undoubted cases of 
dementia precox associated with, and possi- 
bly having an etiologic relation with, tuber- 
culosis. Some of these patients had tuber- 
culosis elsewhere than the lungs; some had 
disease of the intestine, others of the mesen- 
teric glands or other organs. The problem 
presented for investigation is whether the 
great dementia precox group can be split 
into two other groups, based upon the phys- 
ical side: the toxic-infectious and the true 
degenerative type. The former would be 
curable if placed under treatment sufficiently 
early, before the changes have become too 
pronounced.—The Réle of Tuberculosis in 
Dementia Precox, H. I. Gosline, J. Lab. & 
Clin. M., April, 1919, iv, No. 7, 397. 


Tuberculosis of the Skin.—For several 
years the conception of cutaneous tubercu- 
losis was limited to those diseases in which 
infection took place through the skin,—the 
dermatoses of which lupus vulgaris and the 
tuberculosis cutis verrucosa are types; more 


recently a large group of diseases have been 
recognized as distinctly of tuberculo-bacil- 


MEDICAL NOTES, ABSTRACTS AND REVIEWS 


Authors are requested to send abstracts or reprints of their papers to the Abstract Editor, 
Dr. George Mannheimer, 41 West 5ist Street, New York, N. Y. 


582 


lary origin, either direct or hematogenous; 
there is also another group bearing some re- 
lation to tuberculosis, where the proof of the 
casual relation is lacking. The only abso- 
lute diagnosis of a tuberculous process is the 
demonstration of the tubercle bacilli by his- 
tologic or cultural methods or animal inocu- 
lation, or by a tuberculin reaction. The 
histologic structure of the lesion is not diag- 
nostic, as the tubercle bacillus may cause a 
variety of very different lesions. In accord- 
ance with this basis of proof, the following 
lesions are recognized as tuberculous: lupus 
vulgaris, lupus miliaris disseminatus, tuber- 
culosis cutis verrucosa, scrofuloderma, ery- 
thema induratum, subcutaneous sarcoid, 
tuberculosis ulcerosa, acute miliary tuber- 
culosis, lichen scrofulosorum, and papulo- 
necrotic tuberculid. In the following group, 
the relation to the tubercle bacillus is sus- 
pected, but proof has not been established; 
benign sarcoid, lupus pernio, lupus ery- 
thematodes, granuloma annulare and diffuse 
exfoliating erythrodermia.— Tuberculosis of 
the Skin, S. Pollitzer, J. Cutan. Dis., Feb- 
ruary, 1919, xxxvii, No. 2, 81. 


Dermatoses Possibly Related to Tu- 
berculosis.—The diseases considered under 
the above title are lupus erythematosus, 
the erythrodermias and lichen nitidus. The 
literature of these diseases is briefly reviewed 
but no new cases or experiments are reported. 
The authors come to the conclusion that 
there is little conclusive evidence of a direct 
relationship between the dermatoses in ques- 
tion and tuberculosis. Whenever tubercu- 
losis has been found it can much more easily 
be assumed to have been a coincidence 
rather than an etiologic factor. More cer- 
tain methods of investigation are needed to 
demonstrate the causal relation of tubercu- 
losis.—Dermatoses Possibly Related to Tuber- 
culosis, M. Scheer and J. E. Lane, J. Cutan. 
Dis., February, 1919, xeevit, No. 2, 84. 


The Treatment of Tuberculids.—In 
the third and final article on the subject of 
tuberculids Stokes gives an account of the 
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method of treatment followed at the Mayo 
Clinic in the management of papulo-necrotic 
and erythema induratum types of tuber- 
culids. Surgical treatment of a tuberculoys 
focus as ordinarily carried out neither guar- 
antees a patient against a subsequent tuber- 
culid nor offers him any worthwhile thera- 
peutic prospect. Tuberculin, although it 
may have a beneficial influence on the tuber- 
culous focus, has no effect on tuberculids. 
Vaccines are of some benefit in cases asso- 
ciated with secondary infections. The 
Roentgen-ray has no effect on the skin 
lesions directly, but has been of benefit in 
some cases, probably due to the beneficial 
effect on the constitutional condition. 
Various preparations of arsenic, mercury 
and iron have given some results in some 
cases. The treatment carried out at the 
Mayo Clinic which has given very favorable 
results is the arsphenamine combined treat- 
ment. It consists of the intravenous ad- 
ministration weekly of arsphenamine, be- 
ginning usually with 0.3 gram; the applica- 
tion of the Roentgen ray to detectable and 
accessible foci of glandular tuberculosis; an 
outdoor régime; a forced diet; removal of 
secondary fociof infection, tonsils, teeth, etc.; 
the correction of vascular stasis or vasomo- 
tor abnormalities involving the extremities. 
The improvement in the tuberculid after ar- 
sphenamine is often the first change noted. 
Other important changes are gain in weight 
and disappearance of the “rheumatic symp- 
toms.” The adenitis is not affected by 
arsphenamine. About 50 per cent of the 
patients exhibit an idiosyncrasy for the 
drug. The number of cases treated was 
twenty. Fifty-three per cent have been 
completely cleared of lesions and only 12 
per cent have failed to improve.—Clinical 
Studies in Cutaneous Aspects of Tubercu- 
losis, J. H. Stokes, Am. J. M. Sc., April, 
1919, clvii, No. 4, 522. 


Purpura and Erythemata of Tubercu- 
lous Origin.—Stokes reports ten cases com- 
prising subjects of skin eruptions differing 
but little from the well known type of pur- 
pura, of erythema nodosum and erythema 
multiforme, but the majority of which 
were either proven, or placed under strong 
suspicion, as being of tuberculous origin. 
Erythema nodosum, in particular, is of suffi- 
ciently grave prognostic significance to war- 
rant a period of observation and reéxamina- 
tion. Conversely. all cases of tuberculosis 
should be investigated as to the presence of 
any history of the skin conditions under 
discussion. 

While it is impossible’ at’ the present time 
to dogmatize on the existence of a tubercu- 
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lous type of purpura, erythema multiforme 
or erythema nodosum, clinical and experi- 
mental evidence is collecting to show a close 
association between a tuberculous infection 
and a cutaneous syndrome of the type men- 
tioned. It is probable that these skin lesions 
are cutaneous reactions to hematogenously 
distributed tubercle bacilli, deposited in 
hypersensitive skin and originating in a 
tuberculous focus sometimes unrecognized 
perhaps for many years.—CY¥inical Studies in 
Cutaneous Aspects of Tuberculosis. I. “Tu- 
berculous” Purpura, Erythema Multiforme 
and Erythema Nodosum, John H. Stokes, 
Am. J. M. Sc., February, 1919, clvii, No. 
563, 157. 


Papular-Tuberculosis, Miliary Tuber- 
culosis, and Lichen Serofulsorum.—Tu- 
berculous diseases of the skin may be 
grouped under three heads: (1) the derma- 
toses occurring as single or isolated lesions; 
(2) the exanthematic forms; (3) the derma- 
toses of which the tuberculous etiology is 
still uncertain. Miliary tuberculosis, lichen 
scrofulosorum and the papulo-necrotic tu- 
berculid belong to the second group. Today 
it is believed that isolated tubercle bacilli 
are directly productive of the papulo-ne- 
crotictuberculids. The bacilli gain entrance 
into the circulation and reach the integu- 
ment where they undergo lysis, thus set- 
ting free toxins which produce the papulo- 
necrotic lesions. The bacilli are readily de- 
stroyed in the skin, which explains the diffi- 
culty in finding them in the tuberculid 
lesions. But they have been demonstrated 
in some instances. The primary lesion of 
follicular type in papulo-necrotic tuberculid, 
consists of barley-corn-sized, infiltrated pap- 
ules, with domed or flattened tops, of pale 
red color. The color changes to a bluish or 
brownish tint, and the center assumes a 
yellowish hue; as the papule progresses, a 
tiny drop of pus is evacuated, which dries 
up forming a brown or dirty-gray crust. 
When the crust is removed a small crateri- 
form ulcer remains; if the evolution goes on 
unhindered the crust drops off and leaves 
a circular depressed scar, sometimes sur- 
rounded by a pigmented areola. The 
acneiform lesions are similar in appearance 
but have their origin in the deeper structures 
of the skin, between the cutis and the sub- 
cutaneous tissue. The papules usually ap- 
pear suddenly without marked subjective 
or objective symptorhs; evolution of the 
individual lesions takes place in one or two 
months in the average adult case; fresh out- 
breaks may occur before theolderlesions have 
involuted. The disease may persist from 
several months to many years; it may also 
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be associated with other eruptions of un- 
doubted or probable tuberculous origin. 
Tuberculin reaction is not positiveso regu- 
larly as in lichen scrofulosorum. Miliary 
tuberculosis of the skin is due to the dis- 
semination of tubercle bacilli in the blood- 
stream. It is rare, occurring usually after 
an attack of scarlatina or measles, in infant 
life, only a few cases in adults have been re- 
corded. It may appear with generalized mil- 
iary tuberculosis, or may be a forerunner 
of that disease. The eruption consists of 
small punctiform elements, later becoming 
papular or vesicular, sometimes resulting in 
small ulcers or furunclelike infiltrations, 
sometimes hemorrhage. They are often 
closely set together, often grouped in plaques. 
Lichen scrofulosorum affects children chiefly 
but cases are also reported in adults; the 
older patients always show symptoms of 
active tuberculous processes, usually be- 
nign and chronic, such as bone and glandular 
affections. In some instances no tubercu- 
Jous symptoms are manifest. The'eruption 
consists of punctiform to barley corn-size 
papules, either of the color of the normal 
skin, or light yellowish brown, orred. These 
papules are sometimes glistening, sometimes 
capped by a small scale, arranged in circular 
or oval groups. The evolution of the lesions 
is slow; they may disappear spontaneously 
without leaving any traces on the skin, or 
small macules or pinched-out scars may re- 
main, There may be periodic attacks of 
itching usually of a mild grade, but the 
eruption may persist for months~ with- 
out causing discomfort. Tubercle bacilli 
have rarely been found in sections of the 
lesions but the reaction to tuberculin is 
positive in nearly all cases. In the papulo- 
necrotic tuberculids, the most characteristic 
histologic feature is the necrosis, which may 
appear in any portion of the corium down to 
the subcutis and may be accompanied by 
lymphocytic tuberculoid infiltration. The 
histologic structure of the superficial follicles 
and deeper acnitis is practically the same. 
The changes in the blood-vessels, chiefly in 
the deeper veins of the cutis, begin as an 
endophlebitis, with proliferation of the in- 
tima and thrombus formation, after which 
the necrosis appears. In miliary tubercu- 
losis the diseased areas, located chiefly in 
the upper portion of the cutis, consist of 
infiltrations, some with a tuberclelike struc- 
ture, but often without specific anatomic 
characteristics; necroses are usually found 
in the central portion of the infiltrate. In 
the center of these areas some investigators 
have found vascular thrombi, may of which 
contained tubercle bacilli. In lichen scro- 
fulosorum, a fully developed nodule resem- 
bles a miniature lupus nodule, but in most 
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sections ordinary inflammatory infiltrates 
and the tuberculous nodule formations are 
seen together. The typical tuberculous for- 
mations show small non-caseated nodules 
in isolated formation, with the center com- 
posed of giant cells of the Langhans type 
together with epithelioid cells, and with 
lymphocytes in the periphery. In the older 
nodules the latter are lacking: and connective 
tissue cells may be present. The character- 
istic tuberculous nodule is produced not by 
the presence and multiplication of the tu- 
bercle bacilli iz situ, but by the destruction 
of the bacilli under the influence of anti- 
bodies. The variations in the form and 
type of eruptions seem to depend on the 
three factors of the individual disposition of 
the patient, the number of bacilli circulating 
in the blood stream, arid the degree of im- 
munity reaction residing in the affected or- 
ganism.— Miliary Tuberculosis of the Skin, 
Lichen Scrofulosorum and Papulo-Tubercu- 
losis, F. Wise, J. Cutan. Dis., February, 
1919, xxxvii, No. 2, 105. 


Postinfluenzal Hemoptysis—As a rule, 
the hemoptysis in influenzal cases commences 
toward the end of the illness, when there is 
a slight cough, an increase in weight, and 
no great tendency,to wasting. The sputum 
shows a bright red staining, and not the typ- 
ical rusty tint of acute pneumonia. Pneu- 
mococci are the predominant organisms and 
tubercle bacilli are absent. The character- 
istic physical signs are generally marked by 
their bilateral posterior distribution in the 
suprascapular areas, where breath sounds 
are faint and moist granular adventitious 
sounds are abundant, with no bronchial 
breathing and some bilateral impairment of 
the percussion note. The corresponding 
areas in front show little or no change, ex~ 
cept some lack of resonance on percussion. 
The mid area of the lungs posteriorly is 
fairly clear, but the bases show congestive 
crepitation on both sides. The temperature, 
for a time, is irregular and fluctuating, and 
the pulse rate not so rapid as would be the 
case in a tuberculous bacillary toxemia cor- 
responding to similar physical signs. Care- 
ful observation of these cases for a few weeks 
will show subsidence of physical signs and 
temperature, with increasing weight and 
improved general condition. If, therefore, 
with slight hemoptysis the physical signs 
are bilateral and chiefly marked posteriorly, 
it is well not to be too precipitate in diag- 
nosing pulmonary tuberculosis, but to make 
frequent examinations of the chest and spu- 
tum while taking the general progress of the 
case into consideration—Postinfluenzal Hem- 
optysis, H. Wilson, Lancet, January 25, 1919, 
No. 4978, 137. 
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AN UNCOMMON CASE OF PLEURAL EFFUSION 


HORACE JOHN HOWK anv JOHN A. HERRING 


From the Metropolitan Life Insurance Company Sanatorium, Mt. McGregor, New York 


Pleurisy with effusion is met with frequently in the usual sanatorium 
practice and its manifestations are generally not greatly varied enough 
to give rise to much confusion in diagnosis. Occasionally, however, due 
to peculiar distribution of symptoms or physical signs, a case falls quite 
beyond the ordinary and delays diagnosis to the discomfort or detriment of 
the patient. Such a case is the one here reported. Another interest is 
added to this patient because of the variety of diseases which he has had 
under our observation.. 

This man’s (case no. 118) age was twenty-nine when he first came to 
Mt. McGregor in October, 1914, with a diagnosis of pulmonary 
tuberculosis. Physical examination promptly confirmed the diagnosis; 
sputum was positive (Gafiky VII) and the X-ray showed a moderate 
density at the right apex and a less dense area at the left apex. Fourteen 
days after admission he had a severe chill, followed by fever, during which 
tertian malaria parasites were found in the blood. A few days later 
a rash appeared on the body which soon took on vesicular and pustular 
characteristics and was followed by a severe discrete smallpox. Even- 
tually the man made a complete recovery from the smallpox, an apparent 
recovery from the malaria, and achieved a good arrest of his tuberculosis. 
He left the sanatorium in May, 1916, and resumed his former occupation, 
that of an insurance agent. 

His health continued good for two years and then there started an 
active lighting up of the tuberculous process which brought him back to 
the sanatorium in May, 1918, (fig. 1) with a definite extension of his 
disease throughout the upper two-thirds of the right lung and upper 
half of the left lung. His general and pulmonary conditions were dis- 
tinctly worse than they had been before and we rather despaired of much 
improvement. In addition to an active tuberculosis throughout the 
right lung there was a manifest thickening of the right pleura at the base 
with persistent pleuritis which gave no symptoms, but improvement 
started almost at once and continued with one interruption, when his 
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malaria returned, causing chills and fever for a short time in August, 
1918, when again plasmodia were demonstrated in the blood. In nine 
months he had gained 20 kgm. and exhibited a steady diminution of 
the chest signs which had given such an ominous outlook. 

On April 11, 1919, this patient complained of a sudden, severe, stabbing 
pain in the right upper abdominal quadrant, the point of maximum 
intensity being immediately below the ribs just to the right of the mid- 
line. No other pain was complained of, nor was there any reference of 
pain to either shoulder. He was severely prostrated, was sweating pro- 
fusely, and was extremely distressed on the slightest motion. His tem- 
perature soon after he complained of distress was 103, respirations 30, 
pulse 86; leukocytes 9600; malaria plasmodium not found. On exami- 
nation he appeared very sick and restless; was sweating; skin pale and 
clear; face flushed. ‘The abdomen was at the level of the ribs, neither 
distended nor tympanitic; no ascites was demonstrable. Right rectus 
slightly rigid. Liver was barely palpable below the ribs; spleen and 
kidneys not palpable. Throughout examination the patient complained 
of severe pain as noted above, but the point at which it appeared was 
only moderately tender. 

Examination of the thorax showed a marked restriction of mobility at 
the base of the right lung, while the left lung was over-active. There was 
a continuous dulness from the base of the right lung up to the fifth rib 
in the anterior axillary line. The upper line of this dulness continued 
horizontally around the chest. Movement of the diaphragm was not 
seen on the right side, but exhibited a wide range on the left. There 
was no change of the dulness levels with change of position, nor could 
any change of the upper line of dulness be detected during forced respi- 
ration. Breath sounds were heard throughout the right lung above 
the dull area, but diminished rapidly toward the base and were totally 
absent over the lower two-thirds of the dull area. They were broncho- 
vesicular in character above the dull area, and, while distant, were of 
the same quality over the upper third of the dull area. Rales were 
heard over the right lung in all areas where breath sounds were audible 
and increased in intensity from base to apex. Vocal resonance was 
absent over the dull area. 

Fluroscopic examination made soon after the onset of the acute attack 
of pain showed: 


The lower right thorax is very cloudy and does not light up on deep breath- 
ing. The right diaphragm is elevated fully four finger-breadths above the level 
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of the left diaphragm. The left diaphragm moves up and down readily on 
inspiration, but the right moves only slightly on deep respiration. The heart 
is well to the left of the spine. Ingestion of barium at this time showed no 
anomaly of the stomach except a marked pyloric spasm. 


A study of stereoscopic X-ray plates of the chest made at the same time 
showed (fig. 2): 


The right lung appears compressed. The intercostal spaces appear equal 
in the two sides of chest. The hilum extends two finger-breadths to the left 
of spine and is not seen to right of spine, appears crowded over, and the heart 
shadow extends far to left of the spine,—much further than in any previous 
radiogram of this patient. Moderately dense tuberculous shadows extend 
throughout the right lung from hilum to periphery and from base to apex, 
increasing upward in number and density. At the base of the right lung there 
is a uniformly dense shadow, the upper border of which extends outward from 
the spine at the 9th v.s. and when two-thirds of way to periphery curves down- 
ward to the costal margin. This dulness appears continuous and of the same 
density as the liver. Its upper surface in stereoscopic plates is smooth and 
gives the dome-like appearance of the upper surface of the liver. 


From the onset the condition of the patient seemed grave beyond the 
ordinary tuberculous complications met with. He complained greatly 
of nausea and at times vomited yellowish fluid which had no particular 
diagnostic characteristics. His breathing was rapid and he constantly 
called our attention to the severe pain in the right upper abdominal 
quadrant. His temperature remained steadily between 102° and 103.8°. 
The leukocytes increased in a few hours to 14,800 and then receded to 
12,000 laterin the day. Except for its concentration the urine continued 
normal. The stools also were normal. 

Our primary impression after a physical examination was that this 
man had an infection either immediately above or below the diaphragm 
and that an accumulation of fluid of some sort was its outstanding 
feature. Bearing in mind that pleural effusions are common in pul- 
monary tuberculosis we thought of that condition as most likely and 
proposed a diagnostic aspiration. This procedure was deferred, however, 
when we saw the X-ray plates, on which was shown a uniformly dense 
shadow at the right base which was continuous with the liver shadow 
and which had a convex upper surface closely resembling the upper 
surface of the liver. The stereoscopic X-ray plates gave one the distinct 
impression that something was crowding the diaphragm up from below, 
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and the dome-like upper surface of the shadow led us to believe that 
either the liver, or some substance which was projecting upward the 
upper contour of the liver, was responsible for this condition. Commonly, 
though not always, pleural effusion shadows tend to turn up at the 
periphery or maintain a horizontal level. The lack of any demonstrable 
change in the fluid level, either on fluoroscopic or physical examination, 
added to our impression that this dense area was closely confined within 
fixed limits. The extreme prostration, fever, leukocytosis, abdominal 
pain, nausea and vomiting,—all these could be accounted for by a dia- 
phragmatic pleurisy, but our experience had never before brought us in 
contact with quite such severe symptoms in this disease, and certainly 
not with effusions so apparently confined as this and presenting such 
X-ray shadows. 

By comparison with a previous case of known multiple liver abscess 
(fig. 3) we found many points of resemblance on the X-ray plates. 
The shadows extended to about the same height in both cases. The 
upper surfaces were strikingly alike in the stereoscope. The heart was 
crowded to the left to about the same degree in both instances, as was 
the hilum. 

There were obvious differences in the appearance of the two patients 
due in part to the nearly a year’s duration of the liver abscess case when 
he came under our observation. 

It was thought advisable, therefore, to have a surgeon present at the 
time of aspiration in order that further measures might be pursued if 
necessary. Dr. Edward Mac D. Stanton was therefore called in consul- 
tation and upon arrival went over the case with us, when to our surprise 
we found a superficial dulness extending throughout the right chest 
from apex to base (fig. 4). 

Aspiration revealed a clear serous effusion which during the preceding 
night had extended throughout the right pleural cavity. Recovery 
from this point was uneventful, as is usual with most pleural effusions. 

From the fact that pain was a most distressing symptom up to the 
time when the fluid spread throughout the pleural cavity, and was com- 
pletely and permanently relieved by that incident, we have reasoned 
that the pain in this case was probably due in large measure to the 
pressure of the accumulated fluid. 

Our only theory respecting the definite and confusing limitation of 
the effusion is that bands of tissue, resulting from a prolonged pleuritis, 
held the fluid within strict bounds and that only by coincidence did they 
take the contour of the upper liver border. 
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Fic. 1. ADVANCED TUBERCULOSIS IN RIGHT Fic. 2. DENSE SHADOW AT BASE OF RIGHT 
LUNG THORAX WITH NORMAL, DoME-LIKE CONTOUR 
Heart tending to vertical position and normal OF DIAPHRAGM, CROWDING OF HEART 
position of hilum and right diaphragm AND MEDIASTINAL TISSUE TO LEFT 


Fic. 3. DENSE SHADOW AT BASE oF RIGHT Fic. 4. EXTENSION OF EFFUSION THROUGHOUT 
THORAX IN KNOWN CASE OF MULTIPLE Lert PLEURAL CAVITY AFTER RUPTURE OF 
LIVER ABSCESSES ADHESIONS CONFINING IT TO BASE 
Note similarities to figure 2, including crowd- 
ing of heart and mediastinum and norma! contour 
of diaphragm 
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TUBERCULOUS EMPYEMA 


WILLIAM S. DUBOFF 


From the Sanatorium of the Jewish Consumptives’ Relief Society, Edgewater, Colorado 


The observations in this paper are based on a clinical study of 20 cases 
of tuberculous empyema seen at the Sanatorium of the Jewish Consump- 
tives’ Relief Society. A brief summary of the pertinent facts in each 
case is appended. 

Tuberculous empyema is a purulent effusion into the pleural cavity 
caused by the tubercle bacillus, in which the bacillus of Koch is, as a rule, 
the sole or predominating microdrganism. (In our series, 14 pleural ef- 
fusions showed the presence of acid-fast bacilli resembling tubercle bacilli, 
2 were negative and in 4 there was no record of the bacteriological ex- 
amination.) Assuming that the condition is always secondary to a focus 
of infection elsewhere in the chest, it nevertheless is a distinct clinical 
entity and deserves more than a passing consideration as a particular 
type of infection in a general discussion of empyema. It differs from 
ordinary post-pneumonic empyema in the underlying, persistent pul- 
monary tuberculosis which is nearly always present and obvious. Grant- 
ing the possibility of a tuberculous peribronchial gland rupturing into 
and infecting the pleura, the fact nevertheless remains that this condi- 
tion is a rarity and that clinically the process is an extension to the pleura 
from the lung itself, usually byrupture. It is conceivable that the proc- 
ess may be so gradual or the rupture so small that there may be no evi- 
dence of communication and no signs of coincident pneumothorax. As 
a rule these signs are not wanting and the picture is that of spontaneous 
pneumothorax—shock with pain, dyspnea and fever—followed by the ef- 
fusion. When the patient dies of shock he dies too soon for the effusion 
to develop. The exudate is at first serous, rapidly becoming sero-puru- 
lent. Chest aspiration during the serous stage usually yields a clear 
straw-colored fluid, containing a few lymphocytes, pleural epithelial 
- cells and no microérganisms. Cultures and guinea pig inoculations are 
negative. Inthesero-purulent and purulent stages the fluid is, of course, 
turbid or opaque and polynuclear leucocytes predominate, while there are 
a few mononuclear leucocytes, a great deal of unrecognizable detritus and, 
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nearly always, tubercle bacilli. Insofar as smears are concerned, mixed 
infections are uncommon before the stage of fistula formation at least. 
Communication with a bronchus is no absolute evidence of a mixed in- 
fection. It is at least doubtful whether the ordinary pus bacteria are 
commonly found in the smaller bronchi. When there is a discharging 
sinus in the chest wall, tubercle bacilli may persist for years in the dis- 
charge and may in fact be the only recognizable microérganisms. Text- 
book descriptions lead one to infer that tuberculous empyema is not a 
collection of pus in the ordinary sense of the word but an exudate in which 
lymphocytes predominate and the causative microérganism is seldom 
present. Our experience strikingly challenges this conception of the 
condition. It would seem that tubercle bacilli in an empyema are at 
least as common as tubercle bacilli in the sputum of far advanced tu- 
berculous patients. Since the pus is nearly always a sequence of lung 
rupture, conditions predisposing to lung rupture predispose to empyema. 
The most potent of these in recent years is induced pneumothorax. 
Never a rare accident in pulmonary tuberculosis, spontaneous pneumo- 
thorax has become only too common since the rather general adoption of 
artificial collapse. Given a friable, caseating lung with perhaps a large 
cavity near the surface, subject to the repeated strain of coughing, with 
an elastic medium of air between lung surface and chest wall, it will be 
readily seen why lung rupture is only too common.! Our 20 empyemas 
occurred among a total of 902 patients (2.2 per cent). Among these 
patients, 48 were treated with artificial pneumothorax. Ten tuberculous 
empyemas occurred in the course of induced pneumothorax, each (with 
one exception, case no. 20) preceded by definite symptoms of lung rup- 
ture (21 per cent). 


SYMPTOMS AND COURSE 


The onset is generally very definite and very sudden and the symp- 
toms are referable to the rupture. These are severe stabbing pains in 
one side, marked dyspnea and a sharp rise of temperature. When the 
effusion develops, the symptoms improve. The pain becomes less acute 
and the fever drops, irrespective of whether the exudate is purulent or 
not. The onset may be so gradual that it is impossible to elicit a defi- 
nite history. With large accumulations of pus, there may be no fever 


1 Theory advanced by Beggs before the Denver County Medical Society in 1914. See 
M. I. Marshak and Joseph W. Craighead, “Spontaneous pneumothorax during the course 
of induced pneumothorax,”’ AMERICAN REVIEW or TUBERCULOSIS, November, 1917. 
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formany months. (Ten cases in our series had no fever for four months 
ormore.) For months ata time the thickened pleura acts as an effective 
barrier against absorption toxemia. The improvement following the 
initial reaction is often striking. When fistulae develop, fever is com- 
mon. An opportunity is afforded for vicarious absorption. The fever 
may be persistent because of the underlying pulmonary condition. 
Dyspnea is, as a rule, not marked after the initial reaction. Even in 
the very large effusions, it may not be obvious except on exertion. At 
such times it is associated with a peculiar pressure pain which may be 
very persistent even during rest and sufficiently severe to warrant sur- 
gical interference (case 7). Empyemamay be latent for years (case 14). 
Eventually it will seek an exit. Four of our empyemas ruptured into a 
bronchus. Six burst through the chest wall. 


DIAGNOSIS 


The history, physical signs and X-ray can only indicate the presence of 
fluid. The diagnosis must ultimately rest on aspiration and microscopic 
study of the exudate. In exceptional cases; one must resort to guinea 
pig inoculation. The latter procedure is not necessarily more reliable 
than simple examination of smears, since the pus is often non-infectious 
to guinea pigs when acid-fast bacilli are easily demonstrable. As con- 
cerns X-ray examination, it is essential that a vertical chest plate be 
taken. A level layer of fluid, with a history indicative of spontaneous 
pneumothorax, strongly suggests that the fluid is pus or will eventually 
become pus. A dense shadow from base to apex is probably an effusion 
if the mediastinum is displaced to the opposite side. A mediastinal 
displacement is more obvious in a chest plate than cardiac displacement. 
There is a characteristic triangular shadow with the base in the median 
line and a rounded apex projecting into the normal side. In old cases, 
heart and vessels are retracted to the affected side. 


PROGNOSIS 


The outlook is bad. In spite of a temporary improvement in the pul- 
monary condition or of the absence of symptoms for many months at 
a time, the patient eventually develops complications,—discharging 
sinuses, pulmonary reactivation, nephritis, cachexia, etc. Duration of 
life varies from a few months to several years depending on the amount 
of pulmonary involvement, the presence of other complications and 
that unknown quantity known as “the patient’s resistance.” 
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TREATMENT 


This is the greatest problem of all. ‘There are a number of things that 
can bedone. Oneis to leave the patient alone; another is aspiration; a 
third is aspiration followed by air injections; a fourth is rib resection 
and drainage. Finally, one can do one of the radical operations,— 
Estlander’s, Schede’s, or Fowler’s. With the last method we have had 
no experience. None of our cases have been cured, in the sense that the 
pleural space has been cleared of pus and has healed without a persistent 
sinus. And we have used all methods except thoracoplasty. Provided 
there were no pressure symptoms, our patients were most comfortable 
and most free from toxemia when left alone. The dictum of evacuating 
pus as soon as found does not hold true in these cases. A thick, sealed 
bag of pus between the lung and the chest wall is innocuous for an aston- 
ishingly long time. The collapsed lung is as a rule better off collapsed. 
The usual symptoms indicating aspiration are dyspnea, pain and an 
irritablecough. Whetherair should be injected afteraspiration depends 
on whether it is desired that the collapsed lung should reéxpand or re- 
main collapsed. Aspiration should be done through as fine a needle as 
is possible to obtain the pus. The use of a trocar and cannula is almost 
certain to result in a persistent and dangerous sinus. When the outer 
end of such a sinus closes, a phlegmon of the chest wall results with a 
severe toxemia from subcutaneous absorption. Enough pus should be 
withdrawn at a time, to make the aspiration worth while,—usually not 
less than 500 cc. If air is injected, it should be of less volume than the 
amount of fluid withdrawn. Manometric readings are a poor guide, the 
effect of aspiration being to form a pleural pocket, even slight injections 
of air giving rise to characteristic high positive readings. Where there 
are persistent fever, rapid refills, insufficient drainage from fistulae, sub- 
cutaneous leakage or rapid cachexia with renal insufficiency, rib resection 
and drainage offer the only chance of prolonging the life of the patient. 


SUMMARY 


1. Tuberculous empyema is a complication of pulmonary tuberculosis, 
usually the result of a lung rupture. 

2. The exudate is pus or sero-pus in the ordinary sense of the term. 

3. The presence of tubercle bacilli in the exudate is the rule. 

4. It exerts a temporary, favorable influence on the associated pulmo- 
nary tuberculosis. 
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5. It may give no symptoms for a great many months or years. 
6. The tendency is for the empyema to eventually drain itself, most 


commonly through the chest wall or bronchus or both. 


7. Conservative treatment is best,—non-interference as long as 


possible, with aspiration to relieve pressure symptoms and prevent 
sinus formation. Radical treatment should be instituted only when 
absolutely necessary to relieve fulminating symptoms. 


CASE REPORTS 


1. H. C., Hosp. No. 3099, admitted June 11, 1918. Onset of pulmonary 
tuberculosis, two years before admission. Sputum positive for tubercle bacilli. 
Pneumothorax induced July 16, 1918, left side. Symptoms of spontaneous 
pneumothorax on November 1, 1918. Signs of effusion on March 15, 1919. 
Tapped, and 10 cc. straw colored fluid obtained. Examination shows many 
polymorphonuclear leucocytes and no tubercle bacilli or other recognizable 
microérganisms. Cultures sterile (ordinary media). 

Aspirated April 9; 900 cc. purulent fluid removed; 600 cc. of air injected. 
Examination of exudate shows about 90 percent polymorphonuclear leucocytes, 
10 per cent mononuclear leucocytes, tubercle bacilli in clumps and no other 
microérganisms. Cultures on ordinary media sterile. 

Course. Patient has had no fever from November 3, 1918, to the time of 
writing on May 22,1919. Aspiration was done to relieve the dyspnea on exer- 
tion, the fluoroscopic examination showing fluid to the apex with marked dis- 
placement of mediastinum and heart. 

2. J. T., Hosp. No. 2487, admitted February 27, 1916. Onset of pulmonary 
tuberculosis twelve years previously. Sputum positive for tubercle bacilli. 
Pneumothorax induced May 25, 1916. Symptoms of spontaneous pneumo- 
thorax June 2, 1916. Effusion discovered July 10, 1916. Tapped August 12, 
1916, and 10 cc. serous fluid withdrawn. No record of bacteriological exami- 
nation. Tapped November 20, 1916. Pus withdrawn. Pus not examined. 
Repeated aspirations weekly till death from hemorrhage from a duodenal 
ulcer (post-mortem examination). 

Course. Afebrile throughout, except for occasional 99.2 to 99.4°. 

3. C. F., Hosp., No. 2598, admitted August 17, 1916. History suggesting 
spontaneous pneumothorax before admission. Admitted with signs of left 
sided empyema, marked displacement of heart and dyspnea. Treated by weekly 
punctures and aspiration of 600 to 900 cc. of turbid, straw colored fluid, re- 
peatedly positive for tubercle bacilli. In sanatorium 133 days, no fever 
throughout. 
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4, H. O., Hosp. No. 2524, admitted May 5, 1916. Pulmonary tuberculosis 
for three years, tuberculous larynx, sputum positive for tubercle bacilli. 
Pneumothorax induced at National Jewish Hospital, Denver, in August, 
1915. Pneumothorax continued at the Sanatorium of the Jewish Consump- 
tives’ Relief Society. Pleural effusion on July 13, 1916. Aspirated May 21, 
1917, and 10 cc. turbid fluid withdrawn. Microscopic examination shows a 
moderate number of polymorphonuclear leucocytes and mononuclear leuco- 
cytes but no tubercle bacilli. Aspirated August 24, 1917; 10 cc. turbid fluid 
withdrawn; microscopic examination the same as previously. 

Course. Irregular fever between 97° and 101°. Left the institution on 
December 15, 1917. Died shortly after. 

5. N. M., Hosp. No. 3049, admitted April 20, 1919, in a moribund condi- 
tion. Died twenty-four hours later. History obtained from Dr. A. S. 
Taussig. 

Pneumothorax induced about two years previous to admission. Symp- 
toms of spontaneous pneumothorax one and one-half years ago followed by a 
purulent effusion which showed many polymorphonuclear leucocytes, strepto- 
cocci and staphylococci and also tubercle bacilli. Treated by aspiration, 
empyema communicating with a bronchus. 

Course. Afebrile, greater part of the time. 

6. D. D., Hosp. No. 2826, admitted May 28, 1917. Pulmonary tuberculo- 


sis for two years. Laryngeal tuberculosis. Sputum positive for tubercle 
bacilli. Symptoms of spontaneous pneumothorax on February 14, 1918, left 
side. Exploratory puncture March 10, 1918; 20 cc. greenish yellow pus with- 
drawn showing many polymorphonuclear leucocytes and innumerable tubercle 


bacilli. 

Course. Low grade fever, 99° to 100°. Condition progressively worse 
till time when the patient left the institution three and a half months after 
the discovery of the empyema. 

7. D. R., Hosp. No. 3187, admitted December 9, 1918, with signs of a right 
pleural effusion which on aspiration showed pus. Theexudate consisted mostly 
of polymorphonuclear leucocytes with an average of two tubercle bacilli to 
the field. Cultures on ordinary media were sterile. The patient’s tuberculo- 
sis began with a sharp pleurisy two years ago and high fever for about eleven 
months. Aspirated on March 26, 1919; 1000 cc. of purulent fluid obtained. 
A similar quantity removed twice at weekly intervals, replaced with 400 cc. 
of air each time. Aspiration was done to relieve symptoms of pressure—severe 
continuous pain, cough and dyspnea on exertion. 

Course. Patient has had no.fever to the time of writing, a period of thir- 
teen months. He is ambulant and has no complaint except for dyspnea on, 
unusual exertion. 
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8. L. S., Hosp. No. 2678, admitted November 20, 1916. Pulmonary tuber- 
culosis for one year, sputum positive for tubercle bacilli. Tuberculous laryngi- 
tis. Pneumothorax induced February 8, 1917. Symptoms of spontaneous 
pneumothorax February 26, 1917, right side. Effusion discovered on March 
3, 1917; aspirated on March 8, 1917; 15 cc. turbid fluid withdrawn, negative 
for tubercle bacilli. Aspiration repeated on March 17, 1917; 200 cc. of turbid 
fluid withdrawn, negative for tubercle bacilli. X-ray examination at that time 
showed no pneumothorax. Again had symptoms of a spontaneous pneumo- 
thorax on November 30, plate showing a pneumothorax with fluid. Except 
for short-lived fever on February 26 and November 30, patient was totally 
afebrile from date of admission till April, 1918, a period of about a year and a 
half. 

9. H. W., Hosp. No. 2423, admitted December 6, 1915. Onset of pulmo- 
nary tuberculosis four years previously. Sputum positive for tubercle bacilli. 
Laryngeal tuberculosis. Spontaneous pneumothorax three years before ad- 
mission, followed by an empyema of the left side which was operated upon and 
drained. Bedridden in various institutions for two years before admission. 
Admitted with a discharging sinus, discharge being negative for tubercle bacilli. 

Course. Ambulant and afebrile during the nine months of his stay in the 
sanatorium. Treated with 50 per cent alcohol injections. Left with the 
sinus still discharging but in apparently good condition. 

10. A. S., Hosp. No. 1869, admitted October 28, 1913. Onset of pulmo- 
nary tuberculosis one year before admission. Sputum positive for tubercle 
bacilli. Pneumothorax induced July 26, 1913, at the Chicago Fresh Air Hos- 
pital. Signs of effusion on March 28, 1914. Aspirated, 900 cc. turbid straw 
colored fluid withdrawn. Tubercle bacilli found in the sediment. No record 
of the cellular character. Guinea pig injection resulted in a generalized tu- 
berculosis. Aspirated every two weeks with replacement of air. Repeated 
examinations of exudate repeatedly positive for tubercle bacilli. 

Course. No fever till April, 1914. Irregular fever (to 101°) throughout 
April. No fever from May 1, 1914, till discharge in February, 1915. Read- 
mitted in May, 1917, No record of temperature during this interval. Aspi- 
ration on admission shows pus, negative for tubercle bacilli. Guinea pig 
injection negative. 

Course. From July, 1917, till the time the patient left the institution on 
April 15, 1918 there was a remittent fever to.101° or over. The patient was 
in poor condition on discharge. 

11. L. G., Hosp. No. 3432, admitted December 17, 1913. Onset of pulmo- 
nary tuberculosis two years previously. Sputum positive for tubercle bacilli. ° 
Pneumothorax induced May, 1916. Signs of pleural effusion July 12, 1916. 
Aspirated October 18; a straw colored, clear fluid obtained, negative for 
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tubercle bacilli. Aspirated on December 2, 500 cc. of turbid fluid obtained, 
positive for tubercle bacilli. No record of cellular character. 

Course. Irregular fever during entire residence in the institution (to 101°). 
Finally, death from pulmonary hemorrhage on February 19, 1917. 

12. J. H., Hosp. No. 2843, admitted June 22, 1917. Onset of pulmonary 
tuberculosis eleven years previously. Sputum positive for tubercle bacilli. 
“Pneumonia,” four years before admission, followed by empyema. Tapped 
several times, no record of examinations. Admitted with a fistulous opening 
in the right chest draining freely. 

He was in the sanatorium for one month during which time he ran an irregu- 
lar temperature to 102°. Left to rejoin family. Prognosis hopeless because 
of poor general condition and large amount of underlying pulmonary 
involvement. 

13. D. K., Hosp. No. 2535, admitted May 15, 1916. Onset of pulmonary 
tuberculosis one and one-half years before admission. Sputum positive for 
tubercle bacilli. Symptoms of spontaneous pneumothorax on May 25, 1916. 
Aspirated on July 2; 1 cc. dark turbid fluid withdrawn, showing many poly- 
morphonuclear leucocytes and clumps of tubercle bacilli. Treated by aspira- 
tion and air injections every two weeks. 

Course. Remittent fever to 101° till death on March 26, 1917. 

14. G. S., Hosp. No. 3122, admitted July 19, 1918. Onset of pulmonary 
tuberculosis twenty years previously. Sputum positive for tubercle bacilli. 
At onset had severe pleuritic pain in left chest. Several months later could 
feel fluid splash. Was told at that time he had an effusion. Tapped, but no 
fluid obtained. Patient had no pulmonary symptoms till two and a half 
years ago. At that time, developed tuberculous ostitis of the fourth left 
metatarsal bone. This was removed under general anesthesia (ether and 
chloroform). Two months later, a redness and swelling appeared in the left 
axilla-over sixth interspace with rupture and drainage of foul smelling pus. 
Drainage has continued to the present. Empyema communicates with bron- 
chus, bismuth injections being coughed up by the patient. The discharge 
through the external fistula shows on microscopic examination numerous poly- 
morphonuclear leucocytes and the presence of tubercle bacilli, streptococci, 
and staphylococci. 

Course. Patient has been afebrile for the past year. 

15. L. B., Hosp. No. 2382, admitted October 1, 1915. Onset of pulmonary 
tuberculosis six months previously. Sputum positive for tubercle bacilli. 
Pneumothorax induced September 10, 1916. Symptoms of spontaneous 
pneumothorax on September 28, 1916. Signs of effusion on October 11, 1916. 
Aspirated on December 2, 1916; 250 cc. turbid fluid withdrawn and found 
positive for tubercle bacilli. No record of cellular character. Pus removed 
and gas injected at irregular intervals. 
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Course. Fever from October to November (between 99° and 100°). From 
November, 1916 to June, 1917, no fever. From June to August, 1917, irregu- 
lar fever to 103°. Left the sanatorium in poor condition. 

16. S. L., Hosp. No. 3234, admitted April 2, 1919. Onset of pulmonary 
tuberculosis three years previously. Sputum positive for tubercle bacilli. 
Pneumothorax induced one and one-half years before admission. Effusion 
two weeks later, 500 cc. of fluid withdrawn and replaced with air. Fluid nega- 
tive for tubercle bacilli. Aspirated four months before admission, 500 cc. 
greenish-yellow pus withdrawn, loaded with polymorphonuclear leucocytes and 
an average of four tubercle bacilli to a field. At that time (four months ago) 
developed a communication with a bronchus which has persisted to the present. 

Course. Irregular fever to 102° for the past five months. There has been 
an intermittent drainage through the site of one of the punctures with sub- 
cutaneous swelling between times. General condition poor. 

17. R. K., Hosp. No. 3043, admitted April 16, 1918. Onset of pulmonary 
tuberculosis six years before admission. Sputum positive for tubercle bacilli. 
Onset with severe pleuritic pains in right chest with fever to 105° for ten days. 
Signs of fluid in right chest on admission. Aspiration showed pus with the 
presence of tubercle bacilli and many polymorphonuclear leucocytes in the 
exudate (July 29, 1918). Treated by aspiration and replacement with air at 
weekly intervals. On August 15, fever of 104°, with the appearance of a fluc- 
tuating mass at one of the puncture sites. This was incised and drained but 
drainage was poor and intermittent. Fever continued with the gradual devel- 
opment of signs of renal failure’. On November 3 a rib was resected under 
local anesthesia. Normal temperature and marked improvement for two 
weeks. 

Course. Following the short post-operative afebrile period the fever re- 
curred and has continued to the present (to 101° or more). The general con- 
dition is poor. Right lung is partially reéxpanded and left upper lobe con- 
tains a large cavity. The present symptoms are due largely to the pulmonary 
condition. Has been irrigated with various solutions,—alcohol, saline and 
Carrel-Dakin. 

18. S. S., Hosp. No. 3294, admitted May 2, 1919. Onset of pulmonary 
tuberculosis three years previously. Sputum positive for tubercle bacilli. Symp- 
toms of spontaneous pneumothorax on right side six weeks before admission. 
Aspirated May 20, 10 cc. of turbid fluid obtained showing innumerable tu- 
bercle bacilli, many polymorphonuclear leucocytes, few mononuclear leuco- 
cytes and unrecognizable detritus. Cultures show the presence of Gram 
positive diplococci. 

Course. Fever to 102° for the past year. For the past three weeks, begin- 
ning edema of the ankles. General condition poor. 
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19. B. S., Hosp. No. 3029, admitted March 23, 1919. Onset of pulmonary 
tuberculosis eight months before admission, with severe pleuritic pain in right 
axilla, with fever of 103° and expectoration of large amount of foul smelling pus 
containing tubercle bacilli and many polymorphonuclear leucocytes. Simi- 
lar attacks have appeared at irregular intervals lasting from two to four weeks. 
Between attacks patient is totally afebrile, gains in weight and raises a mucoid 
sputum free from tubercle bacilli. Physical examination shows area of flat- 
ness from second to fourth rib on right side with distant bronchial breathing 
and whisper over this area, a few crepitant and subcrepitant rales and a rough 
constant friction rub. Plates show dense opacity in this region, corresponding 
to level of interlobar fissure. The diagnosis seems to be a tuberculous inter- 
lobar empyema. Diagnostic puncture was not considered advisable. In this 
case there probably is an intermittent communication with a bronchus. Posi- 
tive sputum at time of rupture into bronchus with negative sputum during 
interval would argue in favor of tubercle bacilli in the exudate. 

20. D. G., Hosp. No. 3164, admitted September 27, 1918. Onset of pul- 
monary tuberculosis three years previously. Sputum positive for tubercle 
bacilli. Pneumothorax induced in November, 1918. Pleural effusion on 
March 17, 1919. Diagnostic puncture May 25, 1919. A turbid, straw col- 
ored fluid was obtained which showed numerous polymorphonuclear leuco- 
cytes, a few mononuclear leucocytes, tubercle bacilli in clumps and detritus. 
There were no other recognizable microérganisms. Cultures on ordinary 
media sterile. 

Course. Totally afebrile for the past nine months in spite of a complicat- 
ing spinal tuberculosis and bilateral tuberculous epididymitis. 
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TABLE OF CASES 


CASE NUMBER | 1 | 2 | 3 | s| 5 | 6 | 7 | s| 9 | | 14 16 17] 20 TOTAL 


TABLE 1 


Presence of iubercle bacilli in smears of exudate 


Predominating cells in smears of exudate 


Mononuclear 0) 0 
Unrecorded | o| 0 


TABLE 3 


Induced pneumothorax 
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* * 
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TABLE 


History or other evidence of spontaneous pneumothorax 


0} O} O} * * OF * * 


TABLE 5 


Absence of fever (four months or over after onset of empyema) 


* * * * O} OF OF * OF O} * 


TABLE 6 
Fistulae 


Bronchus alone 
Chest wall alone 
Bronchus and chest wall... 
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Fic. 1. Case 7. Empyema (Ricut Berore ASPIRATION: 
Note mediastinal displacement to the left 


Fic. 2, Case 7. Empyema (Ricut Sipe) AFTER ASPIRATION oF 1000 cc. of Pus AND 
INJECTION OF 400 cc. or AIR 
Note diminished mediastinal displacement 
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Fic. Case 14. Empyema RETRACTION oF HEART AND MEDIASTINUM TO 


AFFECTED SIDE 


Fic. 4. Case 17. Empyema SHOWING MARKED MEDIASTINAL AND CARDIAC 
DISPLACEMENT 
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Fic. 5 Case 17. EmpyemMa AFTER OPERATION 
Note lessened cardiac and mediastinal displacement, and partial expansion of right 
upper, lobe 


SANATORIUM 


Fic. 6. Case 18. Pyo-PNEUMOTHORAX 
Note level layer of fluid on right side 
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Case 19. INTERLOBAR EMPYEMA 


Fic. 7. 


FURTHER ATTEMPTS TO REDUCE THE RESISTANCE OF 
THE GUINEA PIG TO TUBERCULOSIS 


THE EFFECTS OF VARIOUS LOCAL IRRITANTS 


H. J. CORPER 
From the Laboratory of the U. S. A. General Hospital, No. 16, New Haven, Connecticut 


The attempts to reduce the resistance of experimental animals to the 
tubercle bacillus have been carried out mainly with a view of hastening 
the animal diagnosis of tuberculosis, but it is needless to say that infor- 
mation gained by such experimentation may be of definite value in 
helping solve some of the intricate phases of the tuberculosis problem, 
especially those relating to therapy. The early experimental work 
aimed mainly at improving the routes of inoculation and thus hastening 
the progress of the disease in the test animal. The usual modes of in- 
jection were the intraperitoneal (the weight of the animal being used as 
an index of the progress of the disease), and the subcutaneous routes 
(the latter being used by Salus (1) who paid attention to the local gland 
enlargement). The intraocular inoculation of suspected material has 
been advocated by Baumgarten and later by Damsch, but it involves 
technical difficulties so that it has never been used to any extent. Recog- 
nizing the time-consuming element in both the intraperitoneal and 
subcutaneous methods Nattan-Larrier and Griffon (2) recommended 
injecting the suspected material into the mammary gland of a guinea 
pig during lactation, using for this purpose females that had littered 
four or five days before the injection was given. At the end of 
several days (bacilli being visible microscopically usually on the eighth 
to fifteenth day) the mammary secretion can be examined for tubercle 
bacilli. The lack of suitable animals is a common criticism of this 
method. 

In an effort to improve on these methods Bloch (3) took advantage 
of the observations made by Orth and Wyssokowicz that injury of tissues, 
especially the heart valves, aorta, and kidney (the latter for tubercle 
bacilli) would favor the development of microdrganisms at these sites 
after their intravenous administration. He therefore injected the sus- 
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pected material subcutaneously and crushed the regional gland, when 
he found that the tubercle bacilli were more numerous on microscopic 
examination than in the non-treated gland. Smegma bacilli completely 
disappeared from the local gland within nine days while tubercle bacilli 
were numerous and evident after this period. Finally Bloch used the 
antiformin method for concentrating the gland material before examin- 
ing it. The advantage of this method lay in the fact that examination 
of the regional gland did not necessitate killing the guinea pig and sub- 
sequent autopsy could be performed after the development of a 
generalized tuberculosis to verify the preliminary diagnosis. 

Believing that the liver becomes involved with tuberculosis early in 
the guinea pig Oppenheimer (4) injected the suspected material into this 
organ at several places; and claims to have obtained a miliary tubercu- 
losis of the liver and spleen within five days when numerous and virulent 
bacilli were present in the original material injected, the usual time 
required being, however, sixteen days. Taking advantage of the intra- 
cutaneous tuberculin test as devised by Roemer for determining the 
presence of tuberculosis in guinea pigs Esch (5) used this method in 
comparing the intraperitoneal, the gland crushing method of Bloch and 
the intrahepatic method of Oppenheimer and found that the latter 
method of inoculation had no advantage over the former two; and that 
of these the intraperitoneal inoculation of the material had no particular 
advantage over the Bloch method since the reaction in both to the intra- 
cutaneous tuberculin test developed at the same time and with the 
development of the tuberculous process in the animal. He found that 
a further acceleration could be obtained only by introducing the tubercle 
bacilli into the blood stream—intracardiac or intravenous injection; a 
method only serviceable when a clear fluid is available. He recom- 
mended injecting two guinea pigs, one with a small and one with a large 
dose, and testing the animal receiving the large dose on the sixth day 
after injection by using intracutaneously 0.02 cc. tuberculin in 0.1 cc. 
solution, and on the ninth day testing the guinea pig given the small dose 
and at three day intervals thereafter, alternately testing the animals 
until they become positive when autopsy will reveal a definite macro- 
scopic tuberculosis. 

Attempts to accelerate the development of tuberculosis in guinea pigs 
by means of the X-ray (as recommended by Morton (6)) have proved 
futile in the hands of Corper (7) and Kellert (8). Likewise the use of 


FURTHER ATTEMPTS TO REDUCE RESISTANCE 607 


benzene, thorium X, ether and chloroform were found to be of no avail 
by Corper. 

It was the purpose of the experiments to be reported in this paper to 
note the effect of trauma (gland crushing as recommended by Bloch), 
various mechanical (ground glass and lamp black), and chemical irritants 
(turpentine, croton oil, tincture of cantharidin and tincture of capsicum), 
the latter producing acute aseptic inflammation when applied locally 
upon the spread of tuberculosis in guinea pigs. 

In order to determine the sublethal dose of the chemical irritants, 
turpentine, croton oil, cantharidin and capsicum, they were injected into 
mice subcutaneously. The largest sublethal dose of the preparations 
used were: turpentine, 0.01 cc.; croton oil, 0.01 cc.; tincture of canthar- 
idin, 0.02 cc.; and tincture of capsicum, 0.01 cc. Three to five times this 
dose was given subcutaneously to the guinea pigs in the experiments to 
follow. In order to make the observations as well controlled as possible 
and also to bring out fine differences two cultures of virulent human 
tubercle bacilli (cultures no. 1789 and no. 758, the latter being the more 
virulent) were used, these having been previously tested for virulence 
so that their approximate pathogenicity for the guinea pig was known. 
With each dilution of the cultures there were used at least three or four 
guinea pigs. The amount of macroscopic anatomical involvement was 
used as a criterion of the spread of infection. The glands were crushed 
by bringing them between the jaws of hemostats and catching all 
possible regional glands by several clampings, rather than using the 
fingers as advocated by Bloch. The lamp black used in the experiments 
was sterilized in a hot air sterilizer and was mixed with the emulsion of 
tubercle bacilli to be injected at the time of infection. The glass was 
pulverized in a mortar, passed through a fine mesh cloth and was then 
sterilized by hot air, being mixed with the emulsion of tubercle bacilli 
just before injection. It was pulverized sufficiently to be used in an all 
glass syringe, so that it would stay in suspension for a short time. The 
chemical irritants (turpentine, croton oil, cantharidin and capsicum) 
were given about one hour before the injection of the tubercle bacilli by 
subcutaneous administration. The two injections were given subcu- 
taneously, as nearly as possible into the same locality, hoping that 
sufficient of the chemicals had been diffused around the subcutaneous 
tissues and had reached the gland to produce the desired inflammation. 
The results of the experiments are given in table 1. 
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TABLE 1 


The effect of local trauma and mechanical and chemical irritants upon the spread of tuberculosis 
tn the guinea pig 


CULTURE 1789 CULTURE 758 


0.000,002 0.000,000,02 0.000,00: 0.000,000,02 
mgm. mgm. mgm. mgm. 


+++ 
+(5 w.)t 


Regional glands crushed 


Lampblack injected coincidently. | 


Glass injected coincidently 


Turpentine one hour previously... . 


Croton oil one hour previously... . 


Tincture cantharidin one hour 
previously 


I+ tit +14. 


Tincture capsicum one hour 
previously 


* The markings indicate the amount of anatomical tuberculosis found in the guinea pigs 
on sectioning, as follows: 

— No macroscopic anatomic tuberculosis. 

+ Distinctly enlarged local and slightly enlarged retroperitoneal glands. 

++ Enlarged local and retroperitoneal glands and slight involvement of the spleen. 

+++ Enlarged local and retroperitoneal glands, spleen markedly involved, the peri- 
tracheal glands enlarged and the lungs slightly involved. 

++-++ Massive involvement of all the glands, spleen, lungs and liver. 

t The figure in bracket indicates that the animal died the numbers of weeks given after 
inoculation. The entire series was terminated two months after inoculation. 


| TREATMENT 
+* + 
— (4w.) 
+++ - 
......... + ++++4+ 
+++ + 
- +++ 
++ — (6 w.) 
+ ++++ +++ 
— (5w.) — (4 w.) — (4w.) + (6 w.) 
++ + +++ + 
— (6 w.) (4w.) — (4 w.) — (6 w.) 
+++ + 
+ ++ 
+++ 
+ +++ + 
+++ - 
+++ 
a - +++ + 
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An examination of table 1 indicates that the animals in which the 
glands were crushed, and those given croton oil, tincture of cantharidin 
and tincture of capsicum did not reveal any more or less tuberculosis 
anatomically within the limits of error of the method than the controls. 
The animals given tubercle bacilli and lamp black had distinctly less 
tuberculosis than the controls in all the doses. The animals given glass 
and turpentine with tubercle bacilli are inconclusive because of experi- 
mental accidents, especially the loss of animals during the course of the 
experiments; but they are indicative and require repetition. 


TABLE 2 
The effect of glass and turpentine locally upon the spread of tuberculosis in the guinea pig 


CULTURE 1789 CULTURE 758 


0.000,01 
mgm. 


0.000,001 
mgm. 


0.000,01 
mgm. 


0.000,00 
mgm, 


Controls 


+++ 
++ 

— (3 w.) 

+ (5w.) 


++++ 


Glass injected coincidently 


+++ 


Turpentine one hour before Pied 


+ (4w.) 


Note: The notes of table 1 apply to this table except that these animals were all killed, 
except where otherwise designated, after six weeks. 


The glass and turpentine experiments were repeated, using again two 
strains of human tubercle bacilli, cultures no. 1789 and no. 758, but in 
slightly different doses and the experiments were terminated in six weeks. 
The results are given in table 2. 

An examination of table 2 reveals that the animals given turpentine 
compare favorably within the limits of error of the experiments with 
the controls, while the guinea pigs injected with glass and tubercle bacilli 
reveal distinctly more anatomic tuberculosis. 


TREATMENT | — | 
++ + 
+ + 
+++ ++ ++ | 
++++ 
+++ 
+++ 
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++ 
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DISCUSSION 


These experiments are interesting not only from the purely experi- 
mental standpoint but lend scientific verification to observations made 
especially by workers in the field of industrial diseases. Phthisis is not 
as common among coal miners as among the ordinary population in spite 
of the marked amount of anthracosis developed in the lungs from the 
inhaled dust. On the other hand, workers in flint or quartz are especially 
liable to pulmonary tuberculosis (miner’s phthisis, potter’s rot, etc.). 
Mavrogordato (9) in a recent report on the reaction produced by various 
dusts in guinea pigs has found a distinctly different reaction to coal, 
flue and Transvaal quartz and flint dust (crystalline silica) in the lungs. 
The coal dust produced a vigorous reaction and was eliminated much 
more quickly than the flue and crystalline silica. He does not conclude 
whether this difference in reaction has anything to do with the low inci- 
dence of phthisis in coal miners as compared to workers in other dusty 
trades; but it is evident from the experiments reported in this paper 
that regardless of the mechanism, whether it-be the reaction produced 
or the inherent antiseptic properties introduced with the coal or soot, 
these have a retarding influence upon the local development and spread 
of the tuberculosis. Glass on the other hand, resembling crystalline 
quartz in its general characteristics, favors the local development and 
spread of this disease. 

In so far as the practical application of these experiments to acceler- 
ating the guinea pig diagnosis of tuberculosis is concerned it seems that 
the effect of the glass in this respect is too slight to warrant its recom- 
mendation for this purpose. The method of intracutaneous tuberculin 
testing suggested by Esch seems to be better suited for this. 


SUMMARY 


Using the macroscopic anatomic tuberculosis as an index of the accel- 
eration of tuberculosis in the guinea pig it was found that regional gland 
crushing, and the subcutaneous injection of turpentine, croton oil, 
tincture of cantharidin, and tincture of capsicum, used as local irritants 
just prior to the subcutaneous injection of virulent human tubercle 
bacilli in various sized doses, had no appreciable influence upon the 
progress of the infection as compared with that obtained in control guinea 
pigs. Lamp black injected subcutaneously coincident with the tubercle 
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bacilli had a distinct retarding influence, while finely pulverized glass had 
a markedly accelerating influence, though not sufficient to be available 
for practical use in accelerating the guinea pig diagnosis for the presence 
of tubercle bacilli in pathological fluids. 
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A PRELIMINARY STUDY OF CLINICAL ACTIVITY 


LAWRASON BROWN, FRED H. HEISE, S. A. PETROFF anp HOMER L. SAMPSON 
From the Trudeau Sanatorium, Trudeau, New York 


The object of this paper is to define, if possible, clinical activity in 
such a manner that it may be of use to those engaged in ordering the life 
and affairs of the tuberculous patient. It is no longer sufficient to diag- 
nose the mere presence of clinical tuberculosis, for the experience in the 
draft during the last year or two has revealed many men who undoubtedly 
have pulmonary tuberculosis, but for a number of years have suffered 
in no way from its presence in their lungs. It is readily conceivable 
that many other disorders of more or less importance may occur in such 
patients and arouse suspicion that the old and previously slumbering 
pulmonary tuberculosis may be awakened into activity. As a matter 
of fact this problem is constantly recurring in every sanatorium and 
must be faced almost daily. If it can be solved by the busy general 
practitioner who sends patients to the sanatorium, it will save anxiety, 
worry and financial loss, not only to the patients but to the institutions 
as well. For these reasons we have attempted to give expression to 
views that have been for some years slowly maturing, but still leave us, 
we fear, too far afield to be of much value. 


PATHOLOGICAL ACTIVITY 


We hold that activity, or focal activity, or, as we prefer to call it, 
pathological activity, denotes that stage of a tuberculous process in 
which some change is taking place, whether progressive or retrogressive. 

Pathological activity can always be safely assumed when clinical 
activity is present, but progressive pathological activity may occur for 
a longer or shorter time without evidence of clinical activity, and, again, 
retrogressive pathological activity can continue long after all evidence 
of clinical activity has vanished. 

Evidence of former pathological activity is clearly manifest in many 
individuals on examination by X-ray or at autopsy, from whom no history 
of clinical activity has been or can be obtained. Pathological activity 
612 
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must, of course, always precede clinical activity, but how long it may 
precede in cases which later become clinically active is difficult to de- 
termine. Pathological activity and physical signs can be correlated no 
more than clinical activity and physical signs. Many cases present 
symptoms of clinical activity a week or ten days before any increase of 
physical signs can be detected. Indeed, if the disease is ‘‘apical,” the 
indeterminate or indefinite physical signs may be misleading. 

However all this may be, we have made an attempt roughly to cor- 
relate pathological activity with laboratory findings and X-ray changes. 

Now, in our opinion, clinical activity always implies pathological 
activity, but absence of clinical activity does not exclude pathological 
activity. For this reason we shall postpone the discussion of symptoms 
and physical signs until we discuss clinical activity. 


LABORATORY FINDINGS 


We have divided our laboratory studies under four heads: sputum, 
feces, urine and blood. 

1. Sputum. The occurrence of tubercle bacilli in the sputum indicates 
pathological activity in about 90 per cent of all cases, but absence of 
tubercle bacilli does not exclude activity, as is well known. In 70 per 
cent, even of certain cases without sputum, pathological activity may 
be present. We feel that when tubercle bacilli occur after the admin- 
istration of potassium iodide or the occurrence of a mild acute disease 
of the upper respiratory tract or of influenza, pathological activity may 
be indicated. The adsorption of anti-ferment in the blood through the 
action of potassium iodide or by certain microdrganisms circulating in 
the blood, which we feel can occur in rather mild acute diseases, may 
enable the proteolytic ferment to soften the focus so as to set free tubercle 
bacilli. This explanation we hold is still hypothetical. 

The number of tubercle bacilli present in a specimen with the rough 
methods of examination usually employed does not give any definite 
information regarding pathological activity that their mere presence 
does not afford. 

In regard to their morphology and arrangement, short bacilli, even in 
clumps, give no further evidence of pathological activity than the mere 
presence of tubercle bacilli. This also holds true, we believe, for the 
“splitter” form of tubercle bacilli. Much’s granules, and the presence 
of tubercle bacilli within certain cells in the sputum, are of no especial 
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importance for the determination of pathological activity. Elastic 
fibres in the sputum, of course, always indicate pathological activity. 

2. The stools. Tubercle bacilliin the stools of adults have at least the 
same significance in regard to pathological activity as when they occur 
in the sputum. 
| 3. The urine. The diazo and urochromogen tests as well as Russo’s 
methylene blue test occur in some cases, more especially the far advanced, 
| but fail to occur in cases with unquestionable pathological and clinical 
activity. 

4. The blood. The numbers of red and white cells are of no value. 
In regard to Arneth’s neutrophylic picture, we do not like to be too 
positive, but we doubt the value of a single count in the determination 
of pathological activity. 

As slight changes of hydrogen ion concentration may influence agglu- 
tination of tubercle bacilli, we do not feel that this phenomenon has 
proved of any value in determining the presence of activity. 

There is no evidence to show that any relation exists between precip- 
itins and pathological activity. 

The technique necessary for the study of the opsonic index is too 
unreliable and too intricate for us to consider. 

At the onset of pleural effusion, pathological activity can practically 
always be stated to be present. 


COMPLEMENT FIXATION 


Many attempts to determine clinical activity by means of the comple- 
ment fixation test have been made in the past few years, but the varia- 
tions in results are striking, from 55 per cent to nearly 100 per cent, due 
possibly to carelessness in observance of details, and to over-enthusiasm. 
Variations occur even when workers use the same antigen. We feel that 
the complement fixation test in tuberculosis is specific, for up to this 
time no single protein, lipoid, lipoprotein or phosphatid has been found 
which can be used successfully as an antigen in tuberculosis. This leads 
us to conclude that the reaction is a true antigen-antibody complex, for 
any workable antigen must consist of the tubercle bacillus or its products. 
We recognize that the reaction is a colloidal complex (like agglutination 
and precipitation), depending upon the external and internal phases (dis- 
perse phase, dispersion medium), and that the tubercle bacilli, as such, 
may or may not have anything to do with the reaction. 
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If we assume that Ehrlich is correct in his interpretation of his side- 
chain theory of the production of antibodies, then we must also accept 
that a positive complement fixation test means that antigen either is or 
has been in the circulation; or, in other words, a positive complement 
fixation test indicates pathological activity, but of course not necessarily 
in the lung or organ under study. In fact, in 15 per cent of the positive 
complement fixation reactions we can explain the fact only by some 
extra-pulmonary focus of disease. Two of us (Brown and Petroff) 
found complement fixation positive in 81 per cent of patients with active 
tuberculosis, and in 61 per cent of the inactive cases as defined in that 
communication. Further study suggests that the complement fixation 
test is connected with pathological activity when there is absorption of 
antigen. In a certain group of cases (the group with tubercle bacilli 
present, with parenchymatous X-ray lesion, and symptoms of clinical 
activity) the test was positive in 95 per cent. In a certain number of 
patients, even some with tubercle bacilli present at the time of the test, 
the complement fixation may be negative. Here, antibodies may have 
been absent from the blood for some time, or the question of the multi- 
plicity of antibodies, or the presence of anti-antibodies, may be recalled. 
With the advancement of colloidal chemistry we may yet be able so to 


perfect the test that such failures of reaction may be satisfactorily 
explained. 


THE X-RAY 


Almost since the first roentgenograms of the thorax were taken for 
the diagnosis of pulmonary tuberculosis, and particularly so since 
modern technique. has produced what might be termed instantaneous 
exposures of the chest, the question has been asked and discussed as to 
whether the roentgenogram (for the fluoroscopic screen is out of the 
question) can differentiate between active and inactive or healed pul- 
monary tuberculosis. It is quite likely, at least in theory, that the 
pulmonary changes created by the advance or retrogression and, if we 
may say, final healing of pulmonary tuberculosis do produce certain 
shadows in the roentgenogram which may or may not be differentiated, 
depending upon many influencing factors. Pathologically active tuber- 
culosis differs materially from the healed tubercle or resulting scar tissue. 
Theoretically, if we are to regard the roentgenogram as revealing living 
pathology, or as a living ‘‘autopsy,” we should see in the stereoscopic 
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plates of the chest shadows differing in certain characteristics. We 
have attempted a study of these shadow changes in the hope that some 
information might be obtained as to the value of the stereograms in 
differentiating active from inactive pulmonary tuberculosis. It is quite 
difficult, in fact almost impossible, to describe accurately the various 
shadows and the variations in them that occur from time to time, with 
special reference to their value in differentiating activity from non- 
activity. In the indisputably active cases we see an entirely different 
picture from that seen in the cases which can reasonably be considered 
healed. In the former we usually see a combination of various shadow 
manifestations, and in order to avoid confusion an attempt will be made 
to describe a small field in the active process. (The reason for selecting 
a limited field is that we have less confusing shadows to complicate the 
interpretation.) Assuming that there is no scar tissue or calcification 
in this limited area, we see mottling with decidedly ill-defined margins, 
or a ‘“‘cotton-ball” appearance, as we prefer to callit, blending gradually 
with the surrounding lung tissue, which appears hazy or clouded. As 
a rule, this term ‘“‘cotton-ball” is accurately descriptive of these active 
areas, though at times the term would not convey the proper picture. 
A roentgenogram of a ball of any substance produces a centre denser 
than its margin, with various steps in between. However, we often see 
shadows more homogeneous in character to which the term “sheet cotton 
batting” might be applied. It is quite obvious that there are various 
shadows to which numerous other terms might be applied; nevertheless, 
it is only the roentgenogram that can really portray these shadows. 
Assuming then, that this “‘cottony” or ‘‘cotton batting” appearance 
indicates activity, as the disease retrogresses the lung tissue surrounding 
the cotton-ball appears to become better aerated, and probably at the 
same time we realize that the cotton-ball is smaller and more compact. 
Or, again, we may see the cotton-balls (usually small ones) almost fade 
from view, leaving a more or less finely dotted appearance, or little 
stringlike shadows. However, many of these latter manifestations may 
have been present at the time the cottony appearance existed and become 
only more apparent as the cottony effect subsided. As time goes on, 
when the patient is doing well, another set of stereograms commonly 
reveals what might be called a repetition of the above change, that is, 
the mottling loses still more of its collateral haziness, the cotton-balls 
become more compact, or the appearance is more discrete, the ray filter- 
ing through areas that previously were hazy; and the picture is that of 
a better aerated lung. Asa rule these changes take place slowly. 
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In those cases which go to ‘‘ultimate healing” we see vastly different 
shadows in the final plates as compared with the first. Often we are 
not able to plate.cases when we would like to, and many of these inter- 
mediate steps or changes are not recorded. Then again, there are only 
a few cases which we have been able to follow five or more years. The 
great majority fall in that group which remains under observation for 
less than two years.. Let us assume, then, that the case cited above 
does go on to “ultimate healing.”’ As we are very seldom able to 
follow a case roentgenographically to ultimate healing, it will be necessary 
to describe what is usually found in the plates of patients who, from all 
available evidence, could be pronounced completely healed. The plates, 
taken as a whole, show a preponderance of stringlike or wiry shadows or 
dense discrete mottling, either conglomerate or isolated. This does not 
necessarily indicate that we do not see a somewhat ‘‘cottony ” appearance 
here and there in the lung field; but, as a rule, it presents a different 
character when it is compared with a former pair of plates of the same 
patient, or with a case that is undoubtedly active. At times a localized 
or general haziness is seen in these healed cases. It is then necessary 
to exclude as far as possible, such shadows as muscle, mamma, or thick- 
ened pleura. 

So much for the retrogressive cases. In what way do the progressive 
changes differ? As a rule we see the picture somewhat reversed. We 
do not, however, see a cotton-ball grow, as we sawit diminish. Rather 
do we see new areas of mottling (tuberculization) appear, many times 
accompanied by a localized intrapulmonary cloudiness. This mottling 
is always of a fluffy or cotton-ball character, though much depends upon 
how long after the development of the tubercles (mottling) the plates 
are taken. Asa rule the predominant change in the progressive cases 
is one of mottling, though at times the only change to be discerned is 
an increase of localized or collateral haziness surrounding previously 
present mottling or linear markings. This might be made clearer if we 
were to say that we inferred from such a picture the presence of an 
area or areas of hyperemia surrounding a tuberculous focus. As the 
process progresses we observe an accumulation of the above shadows, 
the lung field becoming denser but not necessarily consolidating. 
These changes go on and various combinations of densities exist in the 
terminal stages. However, as we are very seldom able to plate most 
of the cases until death, terminal roentgenographic changes are not 
recorded. 
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In regard to the plate that reveals no changes from week to week or 
month to month, it is quite probable that this plate must reveal what 
might be called ultimate scar tissue (fibrosis or calcification) with the 
absence of any “inflammatory” changes. Here we invariably see 
shadows of a stringy or dense nodular character, lacking the usual 
collateral haziness seen in the ‘‘active” plates. However, this picture 
is not always so simple. There are shadows of a somewhat hazy (not 
fluffy or cottony) character that do not change from month to month, 
and resemble the “‘active”’ type, and it is impossible in some instances 
to differentiate them. However, as a rule, these hazy or cloudy fields 
have a more clearly defined margin. To say that these fields will never 
show a clearing is not our idea, but the changes may be so gradual that 
plates taken months and, in some instances, years apart, reveal no dif- 
ferences in the shadows. It is obvious that the patient may do badly 
and show an increase; however, we are only judging the plates from the 
standpoint of clearing. 


CLINICAL ACTIVITY 


We have defined clinical activity as that state in pulmonary tuber- 
culosis in which pathological activity is not latent, but is producing 
through the actual and immediate absorption of poisons certain 
clinical or laboratory manifestations of disease, which disease may in 
turn be progressing, stationary, or even, for the time being, retrogressing. 

To facilitate our study we have arbitrarily divided the usual symptoms 
of patients into two groups, cardinal and subsidiary, as viewed from the 
standpoint of activity. The first group of cardinal symptoms embraces 
fever, rapid pulse, pleurisy, hemoptysis, lack of endurance, loss of weight 
and night sweats; the subsidiary group, chills, cough and expectoration. 

We have attempted to study the problems by classifying the patients 
on admission and noting the occurrence of relapse, and the amount of 
exercise taken during residence. We realize that many objections can 
be raised to such methods, but nevertheless we present our data as a 
preliminary to a deeper study of a most intricate problem. 

In comparing the patients that relapsed with those that had an unin- 
terrupted course, nine-tenths of the relapsed had a positive complement 
fixation test and seven-tenths were clinically active, while, of those who 
did well, one-half had a positive complement fixation test and one- 
quarter were clinically negative. 
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The recent importance attributed to rales as a guide to clinical activity 
led us to include them in this study. 

If tubercle bacilli are present in the sputum, clinical activity is three 
times as likely to occur if rales are present, but even then only one-half 
of these cases are clinically active. If tubercle bacilli are not present, 
then clinical activity occurs in only one-fifth of the cases, irrespective of 
whether rales are present or absent. In cases without rales, as many 
patients are clinically active when tubercle bacilli are absent as when 
present. In 11 (44 per cent) of the 25 cases without tubercle bacilli, 
only a peribronchial or a questionable parenchymatous lesion was found. 
Of these 11 cases, 6 had hemoptysis, 1 had tuberculosis of the eye and 
4 had pleurisy. 

The importance of cough and expectoration in regard to clinical 
activity has been gone into. As far as can be determined from these 
figures, clinical activity does not vary whether sputum is present or 
absent. Whether rales occur or are absent in cases with or without 
sputum is also of no importance. 

In conclusion, we would like to say that we have been led to present 
these data in the hope that they may stimulate others to take up the 
study of this important and intricate subject. 


TABLE 1 
COMPLE- 
NUMBER | MENT 
per cent per cent 
Réles 

RAles present: 

R&les absent: 

Sputum 

Sputum present: 

Sputum absent 


Note: Tubercle bacilli previously only: hemoptysis 6, pleurisy 4, eye 1. 
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ETIOLOGICAL STUDIES IN TUBERCULOSIS 


LAWRASON BROWN, S. A. PETROFF anp GILBERTO PESQUERA 
From the Trudeau Sanatorium, Trudeau, New York 


The etiology of pulmonary tuberculosis is far from being a closed sub- 
ject, and this communication is an attempt to supply what seem to some 
workers to be missing links in the etiological chain. The dicta of many 
authorities have been apparently blindly accepted by their followers. 
On close scrutiny it is seen that many statements rest upon inference 
rather than upon fact. We have attempted in these few experiments 
upon guinea pigs to accept no statements, and to trace the tubercle 
bacillus if possible directly from the source of infection to the apparently 
exposed animal. The final test was of course the autopsy of the guinea 
pig. In succession we studied the dust of rooms, the telephone receivers, 
the eating utensils, the infected hands of patients, the saliva, the trans- 
mission by kissing, the infection of tooth brushes, and the danger of 
flies and of coughing in tuberculous infection for guinea pigs. 


1. THE DUST OF ROOMS 


Since Hance found tubercle bacilli in the dust of a room on whose 
floor a patient had spat, and failed to find them in other rooms, several 
attempts have been made to discover tubercle bacilli in the dust at the 
Trudeau Sanatorium. The dust collected by a vacuum cleaner from a 
large rug in the living room was negative on injection into a guinea pig. 
The same result was obtained with the dust from a room in the infirmary 
occupied by a patient with numerous tubercle bacilli in the sputum and 
a cough so explosive that the mouth was rarely covered. Notwithstand- 
ing these results we again investigated the subject and chose only rooms 
occupied by patients with severe cough and many tubercle bacilli in the 
sputum. Dust was collected before the daily cleaning by swabbing with 
sterile swabs the bed tables, chairs, bed frames, corners of the rooms and 
walls near the patient. The swabs were washed in sterile broth, the 
washings treated with normal sodium hydroxide, incubated for one-half 
hour, then neutralized with normal hydrochloric acid, centrifugalized 
and the sediment divided into three portions. One was inoculated into 

621 


{ 


622 BROWN, PETROFF AND PESQUERA 


gentian violet media, another stained on a slide for microscopic examina- 
tion, and the third inoculated subcutaneously into the inguinal region of 
guinea pigs, two for each swab. In all twenty-four animals were used. 

Results: As the gentian violet media were all contaminated, chiefly by 
moulds, this method of study was abandoned. 

As the slides stained for tubercle bacilli were all negative and not 
satisfactory. it was decided to pursue the study aed by the inoculation 
of guinea pigs. 

The twenty-four guinea pigs inoculated February 9, 1976, were killed 
forty-one days later and all organs, except a few enlarged bronchial glands 
and spleens appeared normal macroscopically. The suspected organs 
were macerated and inoculated into a second series of guinea pigs, March 
22, 1916, which were killed April 27, 1916, and were all negative for 
tuberculosis. 

We then investigated the dust of two rooms in Saranac Lake Village, 
occupied by two patients both long since dead, one a young colored girl, 
the other an advanced case. Both had had numerous tubercle bacilli 
and violent coughs. ‘The results were also negative. Since that time 
the sister of the colored girl who nursed her has developed pulmonary 
tuberculosis. 

The mouth piece of the telephone used in common by the patients at 
Trudeau was carefully swabbed out. The results of inoculation were 
also negative. 

Thinking that infection by inhalation might prove more efficacious, 
we constructed a special glass box in which a guinea pig was placed and 
kept in a definite position. This box was then attached to a vacuum 
cleaning apparatus and dust drawn through it for one-half hour. The 
three guinea pigs used were not infected. (Subjected to dust August 7, 
1916; intracutaneous test, September 20, 0.5 cc. of 1 per cent Old Tubercu- 
lin, negative; autopsied September 24, and suspected organs macerated 
and inoculated into a second series of guinea pigs, which at autopsy 
November 20, 1916, showed no tuberculosis.) 


2. EATING UTENSILS 


The plates, cups, glasses (water and milk), forks, spoons and knives 
of patients who had numerous tubercle bacilli in their sputum (Gaffky 
VII and IV) were studied immediately after breakfast. Particular at- 
tention was paid to those parts of the cups and glasses that come in 
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contact with the lips. For study, plates and knives, cups and glasses, 
and spoons and forks were grouped together. Swabs were used and 
treated as in the first study. With the exception of two glasses (noted 
above) and two spoons, one each of the utensils mentioned was studied 
for each patient. 

Results: The spoons, forks, glasses and cups were contaminated with 
tubercle bacilli, while the knives and plates remained free. In each 
autopsy a small portion of the spleen and the pus from the glands were 
used for smears and acid fast organisms demonstrated (see table 1). 


TABLE 1 


MICROSCOPIC 
EXAMINATION RESULT OF ANIMAL INOCULATION, INOCU=- 


FOR ACID-Fast| LATION, APRIL KILLED JUNE 
BACILLI 


NUMBER UTENSILS 


. No tuberculosi 

Plates and knives | Negative 
. No tuberculosis 

Patient no. 1, 


Miss E i Cups and glasses | Positive 


. Moderate tuberculosis 
. Generalized tuberculosis 


. Died May 1, 1916, cause un- 
Spoons and forks | Positive known 
. Generalized tuberculosis 


Plates and knives | Negative » 


. No tuberculosis 


Patient no. 2, 
Mr. M. 


if 
Cups and glasses | Positive | 
. No tuberculosis 
. No tuberculosis 


W 6 | Spoons and forks | Negative 


\ 


As Price (1) had previously proved, ordinary washing and rinsing 
in very hot water is sufficient to steriize these utensils. 


3. CONTAMINATED HANDS 


Two patients with abundant sputum loaded with tubercle bacilli 
were instructed to cough hard and frequently upon their hands, which 
were then washed in a small quantity of sterile water. The entire wash- 
water was then (September 1, 1916) injected into guinea pigs, two for 
each patient. At autopsy (October 20, 1916) generalized tuberculosis 
was found in all four guinea pigs. This confirmed the work of Baldwin (2). 
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An attempt was then made to infect the hands of a second person by 
hand shaking and a door knob by rubbing it with the infected hand. 
After coughing upon the hand, the patient immediately shook hands 
with a person whose hands had been previously cleansed. The hands 
of the second person were washed as previously described and the entire 
wash water injected subcutaneously in the inguinal region into four guinea 
pigs (September 1, 1916), all of which remained free from tuberculosis 
(autopsied October 20, 1916). 

On January 26, 1919, this experiment was repeated and two guinea 
pigs injected, in which at autopsy (February 24, 1919, and March 6, 1919) 
no tuberculosis was found. The patient employed to cough had been so 


TABLE 2 


DEGREE ‘| ACID-FAST 
NUMBER | DATE OF INOCULATION DATE OF DEATH OF TUBER- AUTOPSY 
cuLosis | BACILLI 


January 26, 1919 February 24, 1919 0 0 Negative 
Hs. 2 January 26, 1919 June 3, 1919 0 0 Negative 
Hs. 3 March 14, 1919 June 3, 1919 0 0 Negative 
Hs. 4 March 14, 1919 June 3, 1919 0 0 Negative 


TABLE 3 


NUMBER DATE OF INOCULATION DATE OF DEATH OF TUBER- = 


AUTOPSY 


June 3, 1919 0 0 Negative 
June 3, 1919 0 0 Negative 


January 12, 1919 
January 12, 1919 


impressed with tue danger of coughing that his attempts were considered 
too feeble, and again on March 14, 1919, the experiment was repeated 
and the two guinea pigs killed June 3, 1919, and found to contain no 
tuberculosis. In all these experiments cultures of the wash water on 
gentian violet media and slides stained with carbol-fuchsin were negative 
(see table 2). 

A patient with positive sputum was made to cough several times into 
his hand and rub his hand over a door knob previously sterilized. The 
door knob was washed with sterile physiological salt solution, and this 
injected subcutaneously into the inguinal region of two guinea pigs, 
January 26,1916. At autopsy, June 3, 1919, the guinea pigs showed no 
tuberculosis, and the slides stained by carbol-fuchsin and the gentian 
violet media inoculated were all negative (see table 3). 
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4. THE SALIVA 


Before studying the danger of transmission of tubercle bacilli through 
kissing, it was deemed advisable to study the saliva. The saliva of two 
patients with numerous tubercle bacilli in the sputum was collected in 
a sterile container just before coughing and inoculated subcutaneously 
into the inguinal region of two guinea pigs (September 1, 1916). At 
autopsy, October 20, 1916, both showed extensive tuberculosis. 


5. KISSING 


The lips are constantly moist with saliva and frequently contaminated 
with sputum. To prove transmission of tubercle bacilli to the object 
kissed, a patient with many tubercle bacilli in the sputum (Gaffky VIII) 


TABLE 4 


RESULT OF ANIMAL INOCU- 
LATION, INOCULATED, 
OCTOBER 12, 1916. KILLED, 
DECEMBER 12, 1916 


TIME OF KISSING 


K-4 7.00 a.m. Tuberculosis 
K-5 9.00 a.m. Tuberculosis 
K-6 11.00 a.m. No tuberculosis 
Patient no. 1, W K-7 2.00 p.m. Tuberculosis 
K-8 4.00 p.m. No tuberculosis 
K-9 6.00 p.m. No tuberculosis 
K-10 9.30 p.m. No tuberculosis 


K-11 7.00 a.m. Tuberculosis 

K-12 9.00 a.m. No tuberculosis 
Patient no. 2, B K-13 2.00 p.m. No tuberculosis 
K-14 4.00 p.m. No tuberculosis 
K-15 6.00 p.m. No tuberculosis 


was instructed to kiss a sterile Petri dish which was washed with sterile 
normal salt solution, and inoculated as previously described into guinea 
pigs. The guinea pigs inoculated with the washings from plates kissed 
immediately after and ten minutes after coughing developed generalized 
tuberculosis, while those inoculated twenty minutes after coughing 
remained free from tuberculosis (see’ table 4). 

As infectiousness of the dishes seemed to vary somewhat with the 
time of coughing, it was deemed advisable to investigate the question of 
time more closely. A patient with numerous tubercle bacilli in the 
sputum was requested to iss sterile Petri dishes at 7.00, 9.00 and 11.00 
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a.m., 2.00, 4.00, 6.00 and 9.30 p.m. and to return the dish to the labora- 


BROWN, PETROFF AND PESQUERA 


tory immediately after kissing it. The dishes kissed at 11.00 a.m., 4.00, 
6.00 and 9.30 p.m. were negative while the remainder were positive. 
The experiment was repeated with a patient with fewer tubercle bacilli 


(Gaffky IV to VII) and only at 7.00 a.m. was the dish found to be posi- 
tive (see table 4). 


6. THE TOOTH BRUSH 


The tooth brush of a patient with tubercle bacilli in the sputum was 


washed immediately after it had been used by the patient, in 2 cc. of 
sterile normal salt solution, which was injected January 26, 1919, sub- 


TABLE 5 


cutaneously into the inguinal region of two guinea pigs. One guinea 


NUMBER 


DATE OF INOCULATION 


DATE OF DEATH 


DEGREE 
OF TU- 
BERCU- 

LOSIS 


ACID- 
FAST 
BACILLI 


AUTOPSY 


B-1 | January 26, 1919 
B-2 | January 26, 1919 
B-3 | March 28, 1919 


March 28, 1919 


June 3, 1919 


January 29, 1919 
June 3, 1919 


January 31, 1919 


Many tubercles in the 
lungs and a few inthe 
liver. Spleen enlarged 
and nodular. Bron- 
chial and _ inguinal 
glands markedly en- 
larged 

Negative to tuberculosis 

Many tubercles in the 
lungs and a few in the 
liver. Spleen enlarged 
and nodular. Bronchial 
and inguinal glands 
markedly enlarged 

Negative to tuberculosis 


+o 


TABLE 6 


NUMBER 


DATE OF INOCULATION 


DATE OF DEATH 


DEGREE 
OF TU- 

BERCU- 
LOsIS 


AUTOPSY 


B-5 
B-6 


March 28, 1919 
March 28, 1919 


March 29, 1919 
June 3, 1919 


0 


Negative to tuberculosis 
Many tubercles in the 
lungs and a few in the 


liver. Spleen enlarged 
and nodular. Bron- 
chial and inguinal 


glands enlarged 
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pig died in three days, and the other, autopsied June 3, 1919, showed 
marked tuberculosis. While slides stained with carbol-fuchsin were 
only questionably positive, gentian violet media showed growth on the 
twenty-first day. 

On March 28, 1919, the experiment was repeated and was positive 
by stain, by culture and by inoculation (see table 5). 

On this date (March 28, 1919) the washings made twelve hours after 
the brush had been used were studied. One guinea pig died the day 
after inoculation, but the second showed marked tuberculosis, at 
autopsy (June 3, 1919). Stained slides and gentian violet media inocu- 
lated were both negative (see table 6). 


7. FLIES 


Many have definitely proved that flies fed upon tuberculous sputum 
are contaminated with tubercle bacilli and deposit specks that contain 
tubercle bacilli. To verify this we placed three flies in a large sterile 
beaker and fed them on sputum containing many tubercle bacilli. The 
flies apparently developed diarrhoea and deposited soft white specks, 
forming large circles, which on examination contained tubercle bacilli. 


A study of the bodies and wings of the flies by inoculation into guinea 
pigs, showed that they were generally contaminated with tubercle 
bacilli, for all the guinea pigs developed generalized tuberculosis. 

A study was next made of the real practical danger to young guinea 
pigs (two-thirds grown) by such flies when they crawled over and con- 
taminated their food. 

Five guinea pigs were placed in a wire-covered cage or box, and 
twenty to thirty or more flies confined with them. As the flies died they 
were replaced by others. A receptable containing sputum with numer- 
ous tubercle bacilli in it was placed high in the cage. The flies fed upon 
the sputum and the carrots which they specked. The specks were shown 
to contain tubercle bacilli by inoculation of guinea pigs, and the guinea 
pigs in the cage ate the specks on the carrots. All the guinea pigs in 
the cage failed to react to Old Tuberculin given subcutaneously and at 
autopsy showed no trace of tuberculosis (see table 7). 

This experiment was repeated on November 18, and two sets of guinea 
pigs (4 each) used. The first set was exposed to food contarrinated by 
flies with tubercle bacilli from sputum (Gafiky IV to IX) and the second 


BROWN, PETROFF AND PESQUERA 


TABLE 7 


SOURCE OF CONTAGION 
AND MANNER 


DATE OF INOCULA- 
TION OR EXPOSURE 


DATE OF DEATH OR 
AUTOPSY 


AUTOPSY 


Fly specks 


b Subcutaneous injec- 
tion 


Pulverized feet of 
flies inoculated 


Pulverized bodies of 
Fg. 3 flies inoculated 


Pulverized wings of 
Fg. 4 flies inoculated 


Carrots infected by 
flies 


Fg. 6 Carrots infected by 
flies 

Fg. 7 Carrots infected by 
flies 

Fg. 8 Carrots infected by 
flies 

Fg. 9 Carrots infected by 
flies 


a | Fly specks from car- 
rots in cage 


November 3, 
1916 


November 3, 
1916 


November 3, 
1916 


November 3, 
1916 


November 3 to 
December 
22, 1916 

November 3 to 
December 
22, 1916 

November 3 to 
December 
22, 1916 

November 3 to 
December 
22, 1916 

November 3 to 
December 
22, 1916 

November 10, 
1916 


December 22, 
1916 


December 22, 
1916 


December 22, 
1916 


December 22, 
1916 


December 22, 
1916 


December 22, 
1916 


December 22, 
1916 


December 22, 
1916 


December 22, 
1916 


January 3, 
1917 


Generalized tubercu- 
losis 

Generalized tubercu- 

losis 


Generalized tubercu- 
losis 

Generalized tubercu- 

losis 


Generalized tubercu- 
losis 


Generalized tubercu- 
losis 


Normal (0.5 cc. O. T. 
and no_ reaction 
December 20) 

Normal (0.5 cc. O. T. 
and no _ reaction 
December 20) 

Normal (0.5 cc. O. T. 
and no_ reaction 
December 20) 

Normal (0.5 cc. O. T. 
and reaction 
December 20) 

Normal (0.5 cc. O. T. 
and no_ reaction 
December 20) 

Moderate tuberculo- 
sis 

Moderate tuberculo- 

sis 


table 8). 


set to bovine tubercle bacilli which had been mixed with negative spu- 
tum. The flies were changed weekly. The results were all negative (see 
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TABLE 8 
Date of experiment, November 18, 1918 


TYPE OF TUBER- ACID-FAST 
CLE BACILLI DATE OF DEATH BACILLI AUTOPSY 


Bovine June 2 Negative to tuberculosis 
Bovine June 2 Negative to tuberculosis 
Bovine May 24 Negative to tuberculosis 
with exception of few nod- 
ules in the spleen 

Bovine June 2 Negative to tuberculosis 
Human June 2 Negative to tuberculosis 
Human June 2 Negative to tuberculosis 
Human June 2 Negative to tuberculosis 
Human June 2 Negative to tuberculosis 


8. COUGH 


Only one experiment was done with cough. Two patients with nu- 
merous tubercle bacilli in the sputum were instructed to cough when per- 
forming their pulmonary toilet in the morning into the faces of guinea 
pigs. This was done on November 12, 1916, but at autopsy the two 
guinea pigs showed no tuberculosis. 


DISCUSSION AND SUMMARY 


No originality is claimed for many of these experiments. The whole 
study was an attempt to discover whether infection in guinea pigs at 
least followed exposure to what many have by inference referred as suf- 
ficient exposure for infection of man. We do not wish to imply that these 
few experiments should be looked upon as proof positive in a matter so 
important as this, but contend that they emphasize the caution that 
must be used when infection is inferred to follow proof of contamina- 
tion. The danger of the dust of rooms in a health resort, from tele- 
phone receivers, the danger of eating utensils properly cleansed, the 
danger from infected hands through handshaking or from knobs of doors, 
the danger of transmission by infected flies, at least in guinea pigs, has 
not yet been conclusively proved, and these experiments tend to belittle 
it. On the other hand the danger of transmission of tubercle bacilli by 
kissing, or the transference of the tubercle bacilli to eating utensils, and 
thence if not cleansed to a second person, has been borne out. Our 
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hope in publishing these experiments is that others may realize that the 
etiology of tuberculosis is not a closed book but one that contains many 
disconcerting and confused pages that need to be rewritten. 
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TYPES OF TUBERCULOUS LESIONS FOUND AT AUTOPSY 
IN A MILITARY HOSPITAL 


E. D. DOWNING 


From the Laboratories of the U. S. A. General Hospitals No. 16, New Haven, Connecticut, and 
No. 21, Denver, Colorado 


The work of overseas pathologists on tuberculosis and reports by 
Webb of the finding of rather acute clinical types of the disease lead 
me to attempt the classification of a series of autopsies done in this 
country on soldiers dying of tuberculosis. This series of 112 consecutive 
autopsies is made up of cases from various camps in the United States 
(54 cases) and of men returned from France (58 cases). The autopsies 
were performed by a number of pathologists during a period of one year. 
Forty-seven cases are reported from the United States Army General 
Hospital No. 21, Denver, Colorado, and 65 from the United States 
Army General Hospital No. 16, New Haven, Connecticut. The work 
has been checked by microscopical sections and in most instances the 
bacteriology has been carefully worked out. Ante-mortem and post- 
mortem X-ray plates have proved quite an aid to the pathologist in 
bringing out clearly certain points, such as the presence of a pneumo- 
thorax and of the age of certain lesions as shown by interval plates. 
Whenever possible we found it very helpful to make cultures from each 
lung and the heart’s blood by means of syringes the night before the 
post-mortem so that the presence of secondary microérganisms, especially 
the streptococcus hemolyticus, would be known before the autopsy. 

We shall endeavor to group the cases under the large headings, acute 
primary tuberculosis, subacute secondary tuberculosis, and the chronic 
form. There were also a few cases of a non-tuberculous nature. In 
many instances accidents, such as a spontaneous pneumothorax, second- 
ary or terminal infections with hemolytic streptococci, pneumococci, and 
diphtheria bacilli, and miliary tuberculosis have hastened the course of 
the disease. Before describing the types in detail we will give a general 
idea of the class of cases which came to autopsy. The usual history was 
that of onset with chills, fever, cough and malaise, sometimes acutely, 
at other times gradually, in a man who had had practically none of the 
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usual camp diseases (84 of 112 had no camp diseases up to the time of 
onset). Seven cases reported had been gassed. Six had had influenza. 
The average length of life after the development of the first symptoms 
was six and one-half months; the shortest time being two months in a 
man dying of miliary tuberculosis; the longest, sixteen months in a 
chronic case. Of 31 negroes in the series 10 came from northern states 
and 21 from southern. The northern and southern negro reacted to 
the tubercle bacillus in the same way. Fourteen non-tuberculous cases 
came to autopsy. 


ACUTE PRIMARY TUBERCULOSIS 


Deycke has described a type of acute tuberculosis found in Turkey 
in which the serous surfaces are mainly involved in an acute tuberculous 
process. We have one such case to report. 


J. W., colored, age twenty-seven, born and lived in a small town in Texas, 
was overseas eight months. Five months before death he noticed pain in the 
chest, a non-productive cough and dyspnoea. Later he had abdominal pain. 
At autopsy was found fibro-caseous tuberculosis of both pleurae, of both serous 
surfaces of the diaphragm, of the pericardium and of the peritoneum, with 
extension of the process into the liver and spleen. There was also caseous 
tuberculosis of the mediastinal and abdominal lymph nodes. 


SUBACUTE SECONDARY TUBERCULOSIS 


One is tempted upon first examination to consider the large caseous 
lungs seen at autopsy as due to acute tuberculosis and not to analyze 
the lesions in order to be sure that they are due to a fulminant primary 
spread of the disease. But if careful sections through several planes, 
especially posteriorly and below the apex, are made they will show what 
is presumably the starting-point of the acute process, namely an old 
walled-off tuberculous focus. : 

In the cases under consideration those showing these massive consol- 
idations or unrestricted studdings of the lungs, with practically no 
macroscopical evidence of fibrosis, have been called subacute. Generally 
the trachea, larynx, and intestines are involved in these cases. The 
lymph glands, especially in the negro, are nearly all tuberculous. ‘Tuber- 
culosis in the negro generally comes under the subacute type. Once 
seen it is remarkable how uniform the lung picture is: large pulmonary 
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communicating cavities with soft, macerated, moist, ragged walls, 
tuberculosis of the lymph nodes, especially the mesenteric, which form 
large grape-like clusters, large mushroom-like tubercles in the spleen 
and liver, and ragged hypertrophic ulcerations of the intestines, make 
up the picture. 


CHRONIC TUBERCULOSIS 


MacCallum’s description of the picture found in chronic tuberculosis 
is briefly this: ‘‘a cavity at the apex opening widely into the bronchus 
and surrounded by consolidated fibrous lung tissue studded with caseous 
foci, and, below this, numerous patches of pneumonic consolidation, 


TABLE 1 
Summary of chief pathological findings in the principal types of cases 


SUBACUTE CHRONIC 


22 
15 
10 
19 

9 


Cavity at left apex with dissemination 

Cavity at right apex with dissemination 

Cavities in both lungs with extensive caseation 

Cavities in both lungs, peribronchial or morulate type of dissemination. . 
Tuberculosis and terminal streptococcus infection 

Tuberculosis and terminal pneumococcus infection 

Tuberculosis and terminal diphtheria 

Tuberculosis and terminal staphylococcus aureus infection 


2 
1 


vary in age from the freshest to the completely caseous area, walled 
round by organized exudate and tuberculous granulation tissue.”” In 
addition to this we would call attention to the extensive involvement 
often found in the lower anterior part of the left upper lobe and to the 
band-like distribution of the more recent tubercles found in the lower 
lobes in chronic tuberculosis. In no case did we find amyloidosis. 
Sixty-one of 95 cases showed tuberculous ulcers in theintestines. Atten- 
tion must be called to the regular intervals at which ulcers occur, and 
in some instances we thought we could demonstrate an enlarged mesen- 
teric gland in direct relation with the ulcer. The question arises why 
these ulcerations should be found at definite intervals if they are due 
to swallowed sputum. 

A summary of the chief pathological changes observed in the principal 
types of cases is given in table 1. 
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ACCIDENTS 


Accidents terminating the disease have been frequent in this series, 
one of the most striking being spontaneous pneumothorax. A manom- 
eter, a tight-fitting Luer syringe, or merely pouring water between the 
skin and chest wall readily demonstrated air pressure in the chest. At 
the United States Army General Hospital No. 16 at New Haven, the 
incidence was 14 cases out of 65 autopsies. In the Denver series there 
were 4 pneumothoraces in 47 cases. Strange to say the clinical cases 
now on the wards at the two hospitals seem nearly in the same propor- 
tion. The incidence of involvement of the right or left side was about 
the same in both series. The number of perforations varied from one 
to three and the size of the hole varied from a millimeter to a centimeter. 
In 4 cases hemolytic streptococci were found in the lung cavity, through 
the wall of which the perforation had occurred. It is possible that the 
streptococcus, rather than the tubercle bacillus, was responsible for the 
softening and rupture in these cases. 

Fatal hemorrhage occurred in 3 cases. 

Miliary tuberculosis was found in 4 cases; 3 of these were in white 
men, and 1 in a negro. 

The streptococcus hemolyticus, type not determined, was found in 
12 cases. Two'were found in-the series at United States Army General 
Hospital No. 16 and 10 in the series at United States Army General 
Hospital No. 21. The “‘cream-tomato-soup” character of the fluid in 
the streptococcus cases, which is found in the almost necrotic soft tuber- 
culous cavities, seems almost diagnostic. Culturesmust be made from 
the cavities and pleural exudate which are present or the microérganisms 
will be missed. Apparently they remain localized to the respiratory 
tract. 


TERMINAL DIPHTHERITIC INFECTIONS 


From time to time suspicious bacilli of the diphtheroid group have 
been found at the United States Army General Hospital at Denver. 
Several surveys were made and the carriers isolated. Later on Klebs- 
Loeffler bacilli were found in 2 cases of far-advanced pulmonary tuber- 
culosis in the infirmary wards which had membranes just visible on the 
fauces. These men were given large doses of antitoxin but the mem- 
branes persisted and death followed. Several ambulatory patients with 
typical diphtheritic patches on the tonsils cleared up over night after 
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the administration of 10,000 units of diphtheria antitoxin. Frequent 
surveys of the infirmary patients and of their attendants is the best way 
to protect the far advanced cases from diphtheria. 


THE NON-TUBERCULOUS CASES 


The series in the United States Army General Hospital No. 16 at New 
Haven revealed 10 influenza cases while there were none at the United 
States Army General Hospital No. 21 at Denver. In the Denver series 
are reported 1 case each of lung gangrene, lung abscess, subacute endo- 
carditis, streptococcus pneumonia, and sarcoma of lymph glands. Ten 
of the 16 non-tuberculous cases showed obsolete tubercles. The search 
for old healed tubercles is time consuming and is not always noted on 
the records. A printed form to be checked off at the time of autopsy 
solves this problem. 


COMPARISON OF CASES 


Most of the autopsies were on men whose length of service overseas 
was rather short. In some instances the patients entered the hospital 
almost directly on landingin France. In trying to compare the overseas 


cases with those drawn from the camps in this country the following 
table was prepared: 


TABLE 2 


Comparison of domestic and foreign service cases 


DOMESTIC FOREIGN 
SERVICE SERVICE 


10 


Acute primary 
Non-tuberculous 
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SUMMARY 


1. One case of acute primary tuberculosis is reported in this series of 
112 autopsies. 

2. The majority of the cases of this series fall under the heading of 
chronic tuberculosis in point of time since the first symptoms, and in the 
character and spread of the disease. 

3. Accidents occurring during the course of the disease were fairly 
common. The cases from U.S. Army General Hospital No. 16 revealed 
frequent incidences of spontaneous pneumothorax, while those at U. S. 
Army General Hospital No. 21 revealed terminal secondary infections. 

4. Healed tuberculous lesions were found in 10 of the 16 non-tuber- 
culous cases included in this series. 

5. Practically no differences in the type of lesions existed between the 
overseas and home service. 

I wish to thank the commanding officer of the United States Army General Hospitals No. 


16 and No. 21 and especially Major H. J. Corper and Lieutenant J. P. Givler for permitting 
me to use valuable records and for aid in preparing this paper. 
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Unilateral Renal Tuberculosis.—In 
the diagnosis of renal tuberculosis evidence 
of glandular tuberculosis, signs or history of 
bone or joint disease, a nodule in the pros- 
tate or seminal vesicles, should at once 
point the way for a study of the gross clinical 
evidence easily obtainable. The presence 
of tubercle bacilli in the urine, with few ex- 
ceptions, is a sign of absolute importance. 
The location of the tuberculous process must 
then be established and this necessitates 
the employment of cystoscopy, ureteral 
catheterization, cultures of the urine, stains 
for organisms, animal inoculation, roent- 
gen-ray, etc. Tubercle bacilli in the urine 
can be demonstrated more easily than is be- 
lieved, but the search requires much time. 
In some cases animal inoculation proved 


negative in the presence of bacilli in the 
urine and the removed kidney proved that 
it was the seat of extensive tuberculous dis- 


ease. The diagnosis may be difficult in the 
case of closed tuberculous pyonephrosis be- 
cause of absolutely clear urine, but in such 
cases the bladder capacity is ample and 
cystoscopic study is easy. On the other 
hand, there are cases where the bladder can- 
not be distended on account of advanced 
involvement, and, while the presence of tu- 
berculous disease may be easily recognized 
from the condition of: the bladder wall, 
differentiation between the diseased and well 
kidney is impossible. In such cases the 
Roentgen-ray may be of decided assistance. 
Asa last resort exploration may be advisable. 
The fact that a patient may be the subject 
of advanced renal tuberculosis and yet show 
clear urine should lead to frequent examina- 
tions of cases suspected of this condition. 
Occasionally we find tubercle bacilli coming 
from the supposedly well kidney; in such 
cases a pyelogram should demonstrate the 
condition of the organ. The treatment is 
unqualifiedly surgical removal of the af- 
fected kidney as soon as the diagnosis is 
made and the other kidney has been proved 
competent. The mortality from the opera- 
tion is said to be from 2 to 4 per cent. The 
bladder symptoms are not always removed 


after operation. The painful urination as a 
rule disappears soon, but the frequency per- 
sists, usually for about as long as it lasted 
before operation. Hence the importance of 
early operation.—Surgical Treatment of Uni- 
lateral Renal Tuberculosis: Importance of 
Early Operation, H. L. Kretschmer, N. 
— State J. M., April, 1919, xix, No. 4, 
119. 


Lupus Vulgaris.—Two cases of multiple 
disseminated lupus vulgaris are reported, 
both following measles. This disease fre- 
quently follows one of the exanthemata, 
usually measles. The lesions are of a deep 
red color with sharp edges, often with dilated 
vessels, sometimes ulcerating, with “apple- 
jelly” colored nodules under the diascope. 
Histopathologically the lesions show typical 
tubercles with surrounding tissue reaction. 
Animal inoculation also proves the lesion to 
be of tuberculous origin. The patient must 
receive the appropriate treatment for tuber- 
culosis. For the skin lesions the Finsen 
rays of the Roentgen rays are indicated; 
also the Kromayerlamp. The author found 
intensive roentgenotherapy very beneficial. 
The lesions can usually be cured, but most 
patients with lupus ultimately die from 
tuberculosis—Multiple Disseminated Lupus 
Vulgaris, H. H. Hazen, J. Cutan. Dis., 
February, 1919, xxxvii; No. 2, 89. 


Sarcoid of Boeck.—One such case is 
reported in which the histological picture 
strongly resembled tuberculosis which was 
also indicated by the roentgenogram of the 
chest. Animal inoculation, however, was 
negative. In a previous case reported by 
the authors in 1914, animal inoculation 
was positive. The authors are of the 
opinion that this lesion is due to tubercu- 
losis. In both cases they found a sub- 
cutaneous sarcoid corresponding clinically 
with the subcutaneous sarcoid of Darier- 
Roussy, and occurring with lesions of 
the diffuse infiltrating type. In these cases 
neither arsenic, nor tuberculin, was of any 
value in treatment. Carbon dioxide snow 
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probably offers the best chance of benefit in 
this disease. In the treatment of erythema 
induratum rest and tuberculin in ascending 
doses markedly benefited some patients; 
so did sunlight. An autogenous vaccine 
made from the lesions also proved valuable. 
The staphylococcus aureus was found to be 
a secondary invader.—Sarcoid of Boeck and 
Erythema Induratum of Bazin, S. E. Sweitzer 
and H. E. Michelson, J. Cutan. Dis., Feb- 
ruary, 1919, xxxvii, No. 2, 98. 


Pityriasis Rosea is a Tuberculide.— 
A prolonged study and follow up of cases of 
this apparently insignificant dermatosis have 
led to theconclusion, that it is a manifestation 
of tuberculosis. This is shown by the posi- 
tive tuberculin reaction in men of appar- 
ently robust health, the frequent association 
of other manifestations of the disease as 
micropolyadenopathy, the tendency to re- 
currence, etc. Originally the affection was 
regarded as a form of ringworm until Brocque 
disproved this possibility. Sabouraud 
placed it among the erythemas of central 
origin, due to some unknown agency, and 
Gougerot attempted to show that it rested 
on some constitutional disorder. These 
views naturally culminate in the author’s 
theory of paratuberculosis. The general be- 
lief that there is but a single outbreak in a 
lifetime suggested acquired immunity to 
some noxious principle, but long control of 
the patients has shown that relapses are 
possible. They may follow the fifst so 
promptly as to suggest an ordinary relapse 
of a primary acute manifestation, or may 
not reappear for several years. The malady 
appears to be largely a disease of the robust 
like psoriasis. It runs its course in from 
one to two months. Its incidence is un- 
known because of its benign character. The 
almost constantly present polyadenopathy is 
strongly suggestive of a tuberculous factor, 
however benign. Aside from this, it has 
been seen in association with lichen scrofu- 
losus, scrofulous lymphnodes, pulmonary 
tuberculosis, suspicious apices, tuberculous 
family history. Numerous illustrative cases 
are appended, from which we select one. 
An adjutant was seen with a well-marked 
case of pityriasis rosea, involving the entire 
surface. The general condition was excel- 
lent. In the axillae micropolyadenopathy. 
The eruption vanished in about ten weeks. 
Examination for tuberculous lesions of the 
classical types was negative. A retraction 
of the sheaths of the flexors of the palms, 
suggesting a beginning Dupuytren’s disease, 
is worthy of mention because the claim is 
heard in some quarters that this lesion is 
paratuberculous. The cutireaction made 
twenty-five days after the first outbreak was 
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frankly positive—La pityriasis rosée de 
Gilbert est une tuberculide, LeDamany, Presse 
Méd., March 10, 1919, No. 14, 121. 


Wassermann Reaction in Tubercu- 
lids.—Schaumann relates cases which tend 
to throw doubt on the specificity of the 
Wassermann unless we concede that tuber- 
culids so-called are often wrongly named. 
Ravaut, however, preceded him in this field, 
and moreover showed that salvarsan could 
sometimes cure these alleged tuberculids. 
Several other authorities have also noted 
this overlapping of syphilis and tuberculosis. 
The first case reported was one of typical 
erythematous lupus with so-called papulo- 
necrotic tuberculids associated. She ap- 
peared to be free from any heredity of either 
disease, and as for acquired manifestations, 
there was only some enlarged lymphnodes in 
childhood. At the age of 29 the erythema- 
tous placques appeared and have persisted 
15 years to date, with the evolution of new 
manifestations at the time of first consulta- 
tion. Biopsy gave same diagnosis, animal 
experiment negative. Wassermann strongly 
positive. Upon careful investigation there 
was absolutely nothing to suggest either in- 
herited or acquired syphilis. She was seen 
three years later, when the skin lesions were 
still in evolution and still of the ultratuber- 
culid type. Wassermann still strongly posi- 
tive. A mercurial course seemed only to 
aggravate the lesions, some of which re- 
covered readily under carbonic acid snow. 
Some months later the evolution of tuber- 
culids was still progressing in the form 
of papulonecrotic nodules. The Wasser- 
mann was still positive, but the luetin test 
proved negative. The Mantoux intracu- 
taneous tuberculin reaction was positive. 
The author was therefore forced to conclude 
that the lesions were tuberculous, although 
giving a positive Wassermann. A second 
case very briefly reported appears to be a 
duplicate of the first. There is no escaping 
the conclusion that the condition which un- 
derlies these nonsyphilitic manifestations is 
one which must be included, like leprosy, 
among Wassermann positive diseases. The 
reaction was as strongly pronounced as in 
florid syphilis—Séro-reaction de Wasser- 
mann positive dans deux cas de tuberculide, 
Schaumann, Ann. d. Dermatol. & Syphilog., 
September, 1918, vit, No. 1, &. 


Tuberculosis and Cancer.—The author 
presents the views of Rokitansky, McCaskey, 
Dabney, Lebert, Williams, Lubarsch, Moak, 
Naegeli and others on the above subject and 
cites 20 cases studied in the surgical patho- 
logic laboratory of the Mayo Clinic. The 
types of malignant neoplasms were: squamous 
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cell epithelioma, melano-epithelioma, ade- 
nocarcinoma, and lymphosarcoma. Their 
average duration was 214 months. The 
primary locations were: lip, cheek, breast, 
near angle of jaw, ear, nose, neck, parotid 
gland, transverse colon, rectum. The metas- 
tatic neoplasms were located in the lymph 
glands of the neck and axilla. The tuber- 
culous processes were found in the lymph 
glands of the neck, axilla and mesentery, 
in the omentum and peritoneum. The tu- 
berculosis and malignant neoplasia were 
found in the same organ or tissue 8 times, in 
adjacent organs or tissues 5 times, and not 
intimately associated in 7 instances. Bro- 
ders concludes as follows: “1. Thetheory 
prevailing among the majority of physicians 
for a number of years and still prevailing 
among a few, that tuberculosis and malig- 
nant neoplasia are antagonistic, has not been 
borne out by the facts: 2. The fact that 
some tissues or organs are, to a certain de- 
gree, immune from one or the other or both 
of these diseases does not prove that the two 
diseases are antagonistic. 3. If the ob- 
servations of Naegeli are correct, in which he 
showed that in 93 per cent of 420 necropsies 
on adults more than eighteen years of age, 
either active, latent or healed tuberculosis 
had been present, then it is reasonable to be- 
lieve that similar findings should prevail in an 
equal number of persons who have died with 
malignant neoplasia. 4. It would seem that 
the reason pathologists are not finding tuber- 
culosis more frequently at necropsy in per- 
sons who have died with malignant neoplasia 
is that the pathologists are satisfied to find 
the malignant neoplastic condition, and 
therefore fail to make a thorough search for 
tuberculosis. 5. Since the surgical pathol- 
ogist’s examination is limited to the tis- 
sue removed by the surgeon, he is greatly 
handicapped in the search for the two con- 
ditions associated, while the pathologist 
doing a necropsy has access to a large part 
or the whole of the body. 6. The fact that 
active tuberculosis occurs most frequently 
in persons under 45, and malignant neoplasia, 
especially epithelial tissue malignant neo- 
plasia, most frequently in persons over 45, 
does not prohibit the association of latent 
and healed tuberculosis with malignant 
neoplasia. 7. In our series of twenty cases 
the two conditions were associated in the 
same microscopic field seven times (35 per 
cent).”— Tuberculosis Associated With Ma- 
lignant Neoplasia, Report of 20 Cases, A. 
C. Broders, J. Am. M. Ass., February 8, 
1919, lexii, No. 6, 390. 
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Spontaneous Pneumothorax.—80 or 
90 per cent of all cases of non-artificial or 
non-surgical pneumothorax are connected 
with tuberculosis, and generally these pa- 
tients do not recover. A few cases have 
been reported of rapid recovery from pneu- 
mothorax without the occurrence of any 
fluid pleural effusion, though in some in- 
stances the patients have died of their tu- 
berculous disease not long afterward. 
Occasionally tuberculous sero-pneumothorax 
recovers without the effused fluid becoming 
definitely purulent. The author notes two 
such cases,—a man thirty-nine years old 
and a girl of eighteen. The girl died a few 
months after the occurrence of the pneumo- 
thorax. In the first case a little fluid was 
drawn off in the exploring syringe; the pneu- 
mothorax lasted a long time, but finally dis- 
appeared, and the patient was living and ac- 
tive a year afterwards. In a third case of 
tuberculous pyo-pneumothorax a rib was re- 
sected and drainage instituted. The patient 
was well and without definite physical signs 
of tuberculosis five years later—Some Unus- 
ual Cases of Spontaneous Pneumothorax, F.P. 
Weber, Practit., April, 1919, cit, No. 4, 190. 


Protrusion of Pneumothorax into Un- 
treated Side.—In two cases of left sided 
artificial pneumothorax pouch-like protru- 
sion of the distended pleural sac into the 
untreated right side was observed. The 
metallic phenomena heard over the upper 
sternum and the first, second and third right 
interspaces were exactly of the same qual- 
ity, pitch and duration as those heard over 
the pneumothorax side. If an assistant 
percussed the left side posteriorly, the exam- 
iner heard a metallic sound over the entire 
left side anteriorly as well as over the right 
upper anterior parts. No doubt, the signs 
on the right (untreated) side were due to 
the left sided pneumothorax. The obser- 
vation was confirmed by roentgenoscopy. 
The explanation lies in the meeting of the 
two pleurae opposite the second and third 
ribs anteriorly in the median line with 
nothing but loose aveolar tissue between. 
The mediastinal displacement is facilitated 
by the absence of pleural and pleuro-peri- 
cardial adhesions and the distensibility of 
the ligaments that hold the mediastinum in 
place. Both patients were young adults 
and these factors are more liable to exist in 
such than in older persons.—Protrusion of 
Artificial Pneumothorax into the Opposite Un- 
treated Side, B. P. Stivelman and J. Rosen- 
blatt, J. Am. M. Ass., May 17, 1919, xxii, 
No. 20, 1445. 


Influenza in a Sanatorium—At the 
Bedford Hills Sanatorium quarantine against 
influenza was established on October 6, 
three days after the apparent outbreak of the 
disease in the village which is one quarter 
of a mile distant. The first case appeared 
on November 26 in an ambulatory patient 
with far advanced tuberculosis in a ward of 
34 beds. Immediate isolation proved of no 
avail. Out of a population of 274, of which 
213 were patients, fifty-four developed the 
disease, the last case appearing on December 
22. Two ot the cases were non-tuberculous 
employees, a member of the staff and the 
bookkeeper There were six deaths, three 
male and three female, a mortality of 11 
per cent. The age incidence proved that 
there was a greater predisposition to the dis- 
ease in patients under forty years of age. 
The clinical picture did not differ materially 
from that seen in the non-tuberculous, but 
in at least seven cases there was an indica- 
tion of renewed activity and extension of 
the original tuberculous focus. The average 
duration of illness in the 46 cases that re- 
covered was six days. In other tuberculosis 
sanatoria quarantine was also ineffective, 
and the author is aware of only one instance 

_where quarantine prevented the outbreak 
: of influenza in an institution, the Marine 
and Public Health Hospital of San Francisco. 
This hospital is situated on an island.—In- 
Sluenzain Tuberculosis Sanatorium, A. Meyer, 
Med. Rec., April 12, 1919, xcv, No. 15, 592. 


Influenza and Pulmonary Tubertulo- 
sis.—Among 72 tuberculous out-patients 
with various phases of pulmonary tubercu- 
losis, taking tuberculin treatment, 50 devel- 
oped influenza during the epidemic but 
26 seemed to throw it off without harm. 
In 24, however, the disease was whipped 
up to a much more active course, invading 
hitherto sound regions, even in 2 of the 14 
in the first stage. The tuberculin treatment 
did not seem to have any mitigating influ- 
ence on the pandemic disease.— Influence of 
the Influenza Epidemic on Pulmonary Tuber- 
culosis, A. N. Blasco, Med. Ibera, July 20, 
1918, iv, No. 37, 54. 


Diagnosis of Tuberculosis.—The only 
true scientific criterion of the presence of 
pulmonary tuberculosis is the bacteriologic 
examination of the sputum. There are, 
however, certain precautions to be taken in 
the collection, transportation, and examina- 
tion of the specimen, without which the re- 
sults are of little value. In the first place, 
we must obtain the true sputum and not 
expectoration coming from the mouth and 
throat. The latter may well show the pres- 
ence of tubercle bacilli although the subject 
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is free from tuberculosis. This is especially 
true of persons working in hospitals or 
otherwise exposed who may be healthy car- 
riers of bacilli. It is necessary, therefore, 
to have the patient first rinse his mouth and 
gargle his throat, and then collect sputum 
which he brings up from the deeper air 
passages. The sputum is collected in a 
sterile flask and kept from any possible con- 
tamination. It is carried to the laboratory 
as soon as possible to prevent autolysis of 
the various histologic elements and degener- 
ation of the bacilli which will interfere with 
their staining. The smear is made from 
the bulky particles by using a platinum loop 
or by teasing, but never by crushing between 
two slides as is sometimes done. There 
are certain characteristics of tuberculous 
sputum, aside from the presence of bacilli, 
which must be noted. Among these are 
the associated bacterial flora, the presence of 
fatty acid crystals, and phagocytes. Failure 
to find bacilli in the presence of these other 
elements which may only be suggestive will 
often lead to repeated sputum examinations, 
guinea-pig inoculations, and other diagnostic 
measures. The importance of a detailed 
description of the findings in a smear is thus 
emphasized.—A Propos du Diagnostic de la 
Tuberculose Pulmonaire, A. Tilmant, Progr. 
Med., February 22, 1919, No. 8, 70. 


Physical Examination of Chest—At 
the Battle Creek Sanatorium the following 
procedure has been adopted in the study of 
chest examinations. The roentgenologist 
being given no other information than the 
age of the patient, makes a careful fluoro- 
scopic study and one or more sets of roentgen 
stereo plates. On this evidence he prepares 
a report, which he sends to the physician 
referring the case. In the meantime, an 
assistant has made a clinical study of the 
case, consisting of a physical examination, a 
careful history, three consecutive sputum 
examinations, a Calmette or intracutaneous 
tuberculin test, unless contraindicated, and 
three days’ temperature and pulse record. 
The findings and conclusions are recorded 
and sent to the clinician, who in this way 
receives two independent reports on his 
patient: one from a clinical standpoint and 
one from the aspect of the roentgenologist. 

A total of 734 cases were studied using the 
above method, and careful observations jus- 
tify definite conclusions, the more important 
of which may be summarized as follows: 

(1) Some abnormality is found in most 
cases. (2) Both forms of examination, clin- 
ical as well as roentgenological, are essential, 
in order to secure the maximum amount of 
information. Opinions given separately may 
in some cases be sufficient, but in the ma- 
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jority of instances the methods should be 
combined. The X-ray examination should 
include both fluoroscopic studies and inter- 
pretations of stereo plates. (3) Where le- 
sions exist, stereo plates, asa rule, will reveal 
more pathology than a physical examination. 
(4) Clinicians should not belittle the value 
of X-ray, and roentgenologists should not 
be too positive as regards the significance of 
a shadow in the face of apparently contra- 
dictory clinical evidence. (5) Roentgen 
examinations, to be of value, should be con- 
ducted and the shadows interpreted by phy- 
sicians who have considerable experience in 
such work. (6) Fluoroscopic examinations 
should not be neglected even when stereo 
platesare studied. (7) Single plates give only 
part of the information obtained from stereo 
study, and should never be used when it is 
reasonable to obtain the latter. (8) In sus- 
picious metastatic pulmonary malignancy the 
roentgen stereo should befrequently repeated. 
(9) In the examination of children under 
six years, the stereo plates or even the single 
plates give much more information as regards 
the presence of lung pathology, than any 
other method. (10) If the same person 
makes both examinations, he should, as 
Dunn suggests, record his findings in writing 
after the completion of each examination. 
(11) Destructive changes are revealed more 
frequently and shown more clearly by roent- 
genology. The only ausculatory sign of 
cavity formation in many cases is the group- 
ing of rales. (12) We agree with Pancoast 
that often two sets of stereo plates are 
necessary, one in the antero-posterior and 
one in the postero-anterior position, es- 
pecially in cases of mediastinal tumors, 
malignancy or Hodgkin’s disease. (13) We 
find no specific shadow characteristic of 
recently active tuberculosis, as venous con- 
gestion, certain types of bronchitis, and the 
descent of upper respiratory infections will 
often cause similar .shadows. (14) Peri- 
bronchial thickening gives only limited in- 
formation as regards the nature of the 
pathology. (15) In cases of hydrothorax, 
it is important to consider carefully and 
thoroughly the physics and physiology of 
the pleural cavity. The fluid line is not 
horizontal as taught by the early writers, 
Garland was the first to insist on the so- 
called S-shape curve in the fluid line in such 
cases ‘and that it was pathognomic. (16) 
Where the fluid level changes materially 
with the position of the patient, it is well 
to consider new growths, extensive adhe- 
sions, as well as pneumothorax. (17) The 
activity of the lesion is best analyzed and 
estimated by the clinician. (18) Feeble 
breath sounds are frequently the result of 
old pleural thickening. (19) The so-called 
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post-operative temperature in surgical cases 
is in many instances due to small broncho- 
pneumonic affections. (20) Interrupted in- 
spiration at the bases, especially the left, 
is frequently a sign of old pleuropericardial 
adhesions. When the lung is filled with air, 
these become tense and transmit the cardiac 
impulse. (21) Percussion changes at one or 
both apices, unaccompanied by other signs, 
are of limited value as regards the diagnosis 
of acute tuberculosis. The same applies to 
clicking (crepitations). (22) Many changes 
found on auscultation are due to past pleural 
affections. (23) The diagnosis of acute pul- 
monary tuberculosis is frequently made on 
too little evidence, and physicians who de- 
vote their time exclusively to this branch 
are apt to forget that they are overestimat- 
ing the cause of ill-health in an individual 
and are rather considering the patient a 
vehicle for tubercle bacilli. (24) In the 
diagnosis of pulmonary pathology there is 
no definite procedure which can be depended 
upon exclusively. The physical examin- 
ation should comprise a careful routine 
application of the time-honored methods of 
inspection, percussion, auscultation, and the 
more recent help of roentgenology. The 
advent of the Roentgen ray and its appli- 
cation to diagnostic chest work have been 
largely instrumental in revealing the futility 
of many of the theories entertained, and in 
proving that many signs which have been 
theoretically established as important diag- 
nostic clues are in reality of limited value. 
After the physical and roentgenological ex- 
aminations have been completed, the find- 
ings should be carefully considered in con- 
junction with the evidence obtained by a 
painstaking history and record of clinical 
manifestations.—Physical Examination in 
Diseases of the Adult Chest, J. S. Pritchard, 
Miss. Valley M.J., October, 1918, xxv, No. 
10, 295. 


Comparative Percussion.—Ménard dis- 
cusses the findings as they differ during 
forcible inspiration and normal expiration. 
If the dulness over the base of the lung, for 
example, becomes modified during forcible 
inspiration, this excludes pleurisy with effu- 
sion and pachypleuritis with adhesion of the 
sheets of the pleura. In pleurisy without 
effusion there is merely more or less reduction 
in the inspiratory variation of the percussion 
sound. The absence of any modification in 
the percussion sound during forcible inspira- 
tion, coinciding with a higher pitch of the 
sound and reduced elasticity of the chest wall, 
indicates impermeability of the lung or a 
severe pleural affection. The absence of any 
modification during forcible inspiration is 
especially important with chronic tuber- 
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culosis. In the superior lobe it indicates a 
grave anatomic lesion. In his extensive 
roentgen verification of the percussion find- 
ings, he always found this area superimposed 
by opacity and lack of any change during 
coughing. In the other parts of the lung, 
the impermeability must be considered also 
in relation to the pleura.—La percussion res- 
piratoire comparative dans» le diagnostic des 
affections pleuro-pulmonaires, J. P. Ménard, 
Bull. d. l. Soc. Med. des Hép., November 21, 
1918, No. 32, 973. 


Diminished Breathing Capacity of the 
Lung Apex in the Absence of Tuber- 
culosis.—Breccia found this condition fre- 
quently in the examination of recruits. 
Percussion shows diminished resonance, with 
a relatively high pitched sound and generally 
tympanitic quality; there is seldom actual 
dulness. Vocal fremitus is diminished or 
normal. The vesicular murmur exhibits 
lessened intensity or obscurity, without 
rough or bronchial breathing. Expiration 
is prolonged, but neither resonant nor blow- 
ing. Diminished expansion of the apex is 
noted, and at times the volume or project- 
ing mass of the apex is reduced, though 
it is never irregular nor asymmetrical. Even 
light percussion elicits no dulness, and there 
are no rales, even in the morning, after 
meals, or after muscular exercise. X-ray 
examination reveals diminished apical ex- 
pansion, but no opacity nor change of density; 
transparence is slightly diminished, evenly 
in both apices. Clinically, the condition 
may result from an apical pneumonitis, as 
from influenza, diphtheria, typhoid, malaria, 
hyphomycetoma, granuloma, etc.; an active 
or passive congestion of renal or cardiac 
origin; an interstitial or sclerotic condition, 
as in pneumonokoniosis or Bozzolo-Kroenig 
collapse; a localized mucocatarrhal process, 
as in asthenic and hypotrophic children; or 
a rhachitic or other skeletal deformity re- 
ducing apical expansion The condition is 
most commonly met with in subjects about 
twenty years of age; in those with retarded 
development, narrow or cylindrical chests, 
poorly developed respiratory musculature or 
adenoid and lymphatic growths or enlarge- 
ments; in poorly muscled subjects with 
brisk idiomuscular reactions; in subjects with 
exaggerated superficial and deep reflex action 
and pronounced vasomotor hyperemic re- 
flexes; in individuals with slightly subnormal 
blood pressure, unstable hearts, tachycardia, 
relatively slight endurance, and tendency to 
sweating upon the least exertion. The diag- 
nosis of nontuberculous diminished apical 
expansion depends upon exclusion of tuber- 
culosis in the apex or elsewhere in the lung 
through absence of its physical signs, nega- 
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tive tuberculin tests, etc. The condition 
may be considered as predisposing to further 
local trouble, and should be treated as soon 
as discovered by respiratory mechanotherapy 
and any other measures calculated to 
strengthen the muscles of respiration and 
increase thoracic expansion and the con- 
tractility and elasticity of the lung.— Hypo- 
capacite respiratoire du sommet sans mani- 
festation de locailisation tuberculéuse, G. 
Breccia, Presse Méd., December 9, 1918, No. 
68, 629. 


Limitations of Radioscopy.—The 
results of X-ray examination of the chest 
are not always in agreement with those 
obtained with the stethoscope. Radioscopy 
at times reveals lesions so deeply embedded 
as to escape auscultatory detection, but at 
others it fails to show relatively marked 
lesions that are appreciable to the ear. To 
ascertain the limits of visibility of densifying 
and infiltrating tuberculous formations, the 
authors first attached fragments of tuber- 
culous tissue five to seven millimetres thick 
over a healthy thorax and examined with 
the X-rays; such fragments failed to yield 
an appreciable radioscopic shadow. A frag- 
ment of pleura infiltrated to a thickness of 
15 mm. was invisible unless held at the base 
or apex of the lung, between the subject 
and the screen. A parenchymatous mass 17 
mm. thick yielded somewhat more distinct 
shadows, but actual spots became visible 
only upon interposition of a fragment of 
lymphnode 2 cm. in thickness. In the case 
of a stout subject, even the latter fragments 
could only with difficulty or not at all be 
made out. Thus, X-ray examination of 
the chest may fail to show lesions of a con- 
siderable thickness, and it should not be 
concluded from absence of visible X-ray 
lesions that the lung parenchyma and pleura 
are entirely normal.—Limites de sensibilite 
de V’exploration radioscopique des poumons, 
Ch. Mantou et G. Maingot, Bull. d. 1. Soc. 
Méd. - Hép, October 11, 1918, xlii, No. 
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Roentgenological Types.—As there is 
no single pathognomonic sign present in all 
cases of pulmonary tuberculosis, it becomes 
highly essential that a roentgenological re- 
port should offer more than a mere diagnosis 
of this disease. It should suggest the prob- 
able complex or type to which the case be- 
longs. The writer has arranged a table 
setting forth roentgenological, clinical, and 
pathological characteristics of four types of 
pulmonary tuberculosis. In type A_ the 
host is chronically and actively tuberculous. 
Roentgenologically, the changes observed 
are predominantly unilateral, and their 
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earlier seat of choice is in the periphery of 
the 1st and 2nd interspaces, somewhat more 
frequently on the right side. Clinically, the 
process of successive involvement of various 
areas is never rapid or violent but rather 
insiduous. There are no‘pathological data 
for this type. In type B the host is more 
frankly tuberculous. Roentgenologically, 
the one suggestive feature is a rather diffuse 
dissemination of the lesion through the 
upper lung at an early stage. Clinically, 
the process extends more rapidly and con- 
secutively than in type A and the tendency 
to become isolated and to heal is not so 
strong. Pathologically there is infiltration 
but one never observes cavitation. The 
factor of mixed infection differentiates type 
C from types Aand B. Roentgenologically, 
there are more conglomerate shadows in 
the stereoroentgenogram and a tendency to 
cavity formation. Pathologically there are 
amyloid changes usually in association with 
cavitation. Clinically, this type is a more 
violently active process with bacilli in the 
sputum early and constant. Type D or 
healed tuberculosis has no clinical signifi- 
cance. Pathologically there is calcification, 
fibrosis and thickened pleura. Roentgeno- 
logically there are no parenchymal shadows 
or Dunham fan but there is evidence of 
pleuritic “cap” over one or both apices with 
localized extension of fibrosis-like shadows 
into the lung field. If the contention pre- 
sented in this communication is sustained 
by further experience and study, it but re- 
emphasizes the necessity of close correlation 
of the efforts of the roentgenologist and 
clinician. For the signs of tuberculosis 
found in the stereogram of the lungs in- 
crease in diagnostic value as they are sup- 
plemented and enriched by clinical signs 
and symptoms.—Concerning a Roentgeno- 
logical Conception of Pulmonary Tuberculosis, 
F. S. Bissell, Am. J. Roentgenol., October 
1918, v, No. 9,468. - 


Hilum Tuberculosis in Adults.—A case 
is reported in which there was. a central 
lung or hilum tuberculosis of broncho-pneu- 
monic type in an adult, age twenty-four 
years, the counterpart of a condition that 
is familiar in children. In this case the 
crepitations considered by many the main 
sign of tubercle were absent, but the radio- 
gram showed advanced and active disease. 
The main points that distinguish hilum 
tuberculosis from apical phthisis are: (1) 
Its bilateral nature; (2) the atypical loca- 
tion of surface signs; (3) the characteristic 
spread of stethoscopic signs over the lung 
surface. The symptoms that are of toxic 
origin are the same in both forms of lung 
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tuberculosis. In addition shortness of breath 
and chest pain are more characteristic of 
hilum tuberculosis. Inspection and _pal- 
pation in hilum tuberculosis will often show 
chest movement equal in the two sides, 
especially in early cases; in some cases a 
unilateral limitation may occur, especially 
on the right side, and a decided pleuritic 
involvement. Percussion is most important 
in the diagnosis of hilum tuberculosis and 
will reveal: (1) reflex bands of impairment 
over the back described by the author in 
Lancet, 1915, 2: 387; (2) a slight difference 
of note between the two sides to contrast 
percussion, commonly against the right side; 
(3) a wide and well-marked area of para- 
vertebral dullness on the right side, and 
sometimes though less frequently a para- 
sternal dullness; (4) a bilateral narrowing of 
Kroenig’s isthmus, very commonly to 2.5 
cm.; (5) a tidal movement at one or both 
bases, where there are pleural adhesions. 
Auscultation does not detect any crepitations 
in the early and chronic stages of hilum 
tuberculosis; there may be fine inspiratory 
sounds of an undetermined nature at the 
bases. The radiographic appearances vary 
with the type of the disease. In chronic 
and quiet types the main point about the 
radiogram is abnormal visibility of the whole 
lung reticulum, the whole picture having a 
general fibrous appearance. The diseased 
area is usually shown to be roughly equal on 
both sides. In more active disease the picture 
is less sharp cut and more “woolly,” the 
thickening of the bronchi more marked, and 
a nodular appearance notable. In active 
and acute disease the strands of the lung 
network vanish and the pulmonary fields 
are filled with “woolly” broncho-pneumonic 
shadows, with eventual coalescence. In the 
early diagnosis of hilum tuberculosis the 
mapping and measuring of Kroenig’s isthmus 
is most important. The areas of paraverte- 
bral and parasternal dulness should be 
searched for. The general symptoms and 
the X-ray picture should also be con- 
sidered. Tubercle bacilli usually are not 
found in the sputum in the early stages. 
Its differentiation from apical phthisis is 
usually simple as indicated by the above 
characteristics, unless the disease is of a 
mixed type. Hilum tuberculosis is nearly 
always of the peribronchial type and of 
extreme chronicity. There may be vari- 
ations from the usual type, of which the 
chief are: (1) hilum tuberculosis associated 
with bronchitis; (2) hilum tuberculosis with 
gross enlargement of the glands; (3) hilum 
tuberculosis of the broncho-pneumonic type. 
— Hilum Tuberculosis in the Adult, C. Riviere, 
Lancet, February 8, 1919, No. 4930, 213. 


Hilum Infection—Latent infection at 
the hilum following influenza was found in 
the routine examination of a number of 
soldiers at Vancouver Barracks. The per- 
sistence of the condition was shown after 
apparent recovery in a number, and the 
most frequent complaint was that of general 
prostration, but other symptoms usually 
associated with some infection were almost 
constantly present. The cough depended 
more on the presence of general bronchitis 
or the condition of the throat than on the 
hilum involvement. Examination generally 
revealed little. The varying redness of the 
throat was not always an index to the 
amount of discomfort. Edema of the fauces, 
and especially of the uvula, seemed far more 
general. The findings are determined by 
auscultation, but a superficial examination 
will suggest although not reveal them. The 
use of an expiratory cough, with which fine 
sticky rfles are heard, is the best measure. 
Drug treatment is unsatisfactory, but the 
use of a large enveloping mustard plaster, 
daily, to increase local blood supply is of 
some benefit. The main reliance should be 
placed on the measures that are best in 
tuberculosis; diet, fresh air and rest.— Latent 
Infection at the Hilum Following Influenza, 
H. S. Arnold, J. Am. M. Ass., May 
1919, lexii, No. 19, 1363. 


Apical Respiratory Insufficiency and 
Enlargement of the Cardiac Ventricles. 
—There is a clinical condition characterized 
by lassitude, dyspnea on exertion, pains in 
the chest, and sometimes loss of weight. 
The breath sounds are harsh or obscure, and 
at times resonance seems impaired. X-ray 
examination conducted for the purpose of 
ascertaining whether any tuberculous con- 
dition exists proves negative, as does like- 
wise examination of the sputum for bacilli. 
Posteriorly the physical signs referred to 
are not found or are modified. In this con- 
dition, often met with in soldiers of eighteen 
to twenty-five or occasionally thirty years, 
cardiac examination reveals apparent en- 
largement of the organ. Orthodiagraphy 
and teleradioscopy confirm this. Anteriorly, 
the enlargement is seen to involve especially 
the right ventricle, which extends farther 
than usual over the diaphragm, and may 
even press into it. In some patients, the 
left ventricle appears rounded out and the 
oe displaced to the left; or, it may be 
elongated, with the apex lowered. Actual 
measurements of the longitudinal and trans- 
verse diameters of the heart show an increase 
of eight or ten millimetres over the normal. 
The auricles, however, are unaffected. The 
ventricular enlargement described is some- 
times also noted in patients suffering from 
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functional cardiac disturbances. The en- 
largement perhaps constitutes a reaction of 
the heart to the fatigue incident upon active 
military service. At any rate, wherever the 
apices of the lungs breathe poorly, the size 
of the cardiac ventricles should be investi- 
gated before making a decision that there 
is nothing wrong with the patient.—Insuf- 
fisance respiratoire des sommets et gros ventri- 
cules, Merklen et Chuiton, Bull. d. 1. Acad. 
d. Méd., March 11, 1919, No. 10, 280. 


Paroxysmal Dyspnea in _ Incipient 
Miliary Tuberculosis.—Uhry reports a case 
of miliary tuberculosis of the lungs in which 
intermittent attacks of dyspnea preceded 
the appearance of any fixed pulmonary 
symptoms. Five such attacks were ob- 
served at intervals of a few days. No 
prodromes preceded them. From the begin- 
ning of each attack an exacerbation of the 
preexisting dry cough took place. At the 
height of the dyspnea the rate of respiration 
reached sixty to eighty to the minute. The 
pulse frequency was likewise increased, the 
temperature rose, and marked cyanosis— 
limited, however, to the face and trunk, 
appeared. The duration of the attacks was 
from threé-quarterstoone hour. The attack 
always terminated with a profuse sweat, after 
which the respirations gradually returned 
to their customary rate of twenty to twenty- 
four. Auscultation during a paroxysm, ren- 
dered difficult by the cough, never elicited 
any signs referable to the lungs save a few 
discrete subcrepitant rales which appeared 
before the attack. Oxygen inhalation failed 
to relieve the cyanosis during the paroxysms. 
The patient eventually developed signs of 
tuberculous meningitis and died in.coma.— 
Crises de dyspnée paroxystique comme mode 
de début de la tuberculose granulique, Uhry, 
Paris Méd., October 12, 1918, No. 41, 291. 


Left Apical Dulness in Mitral Stenosis. 
—Left apical dulness occurs with persistent 
regularity in mitral stenosis and is not met 
with in other cardiac disorders. As it is 
not infrequently the case that hemoptysis 
and shortness of breath, with other signs of 
failing health, are early symptoms in mitral 
stenosis, we should be careful to make a 
diagnosis of tuberculosis before .a thorough 
examination of the heart has been made. 
The dulness in these cases is due to enlarge- 
ment of the left auricle and extends from the 
third rib to the clavicle. While the breath 
sounds may assume a_broncho-vesicular 
quality, there are no rdles and the voice 
sounds are not characteristic.—Left Apical 
Impairment in Mitral Stenosis, E. H. Good- 
man and S. L. Cash, Am. J. M. Sc., May, 
1919, clvii, No. 5, 652. 
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Laboratory Diagnosis of Tuberculosis. 
—The laboratory is strikingly useful in the 
diagnosis of tuberculosis, but its usefulness 
is in direct proportion to the industry and 
intelligence of the clinician who uses it. In 
other words, it will serve well the physician 
who knows how to run down the focus when 
he has positive findings, and who knows 
how to weigh in the balance the negative 
results, that are inevitable in all specific 
microbic conditions at certain times and 
under certain conditions. The laboratory 
can aid the clinician in his diagnosis of 
tuberculosis of the upper respiratory tract, 
skin, joints, serous cavities, bones, digestive 
and genito-urinary system by means of the 
microscopic identification of the tubercle 
bacilli in sputum; its rare demonstration in 
pleuritic fluid, joint fluids, spinal fluid; its 
frequent demonstration in pus and dis- 
charges from .the intestine; its occasional 
demonstration in the urine; better by animal 
inoculation in all but the pulmonary cases; 
by cultivation directly from sputum, and 
other tuberculous discharges from all points 
of infection by the Petroff method; by sub- 
cultures from lesions in inoculated animals; 
by blood cultures in the less common forms 
of acute miliary tuberculosis, and by com- 
plement fixation tests in tuberculosis any- 
where in the body; likewise by tuberculin 
reaction of all classes of infection —What 
Laboratory Can and Cannot Do in Diagnosis 
of Tuberculosis, R. B. H. Gradwohl, Miss. 
a M. Ass. J., February 1919, xvi, No. 
2, 35. 


Complement Fixation Test for Tuber- 
eulosis.—The sera of 50 patients ranging 
from six months to twelve years of age were 
tested. The one half Wassermann system 
was employed and two antigens, those of 
Miller and Petroff. The former was made 
by taking 20 mgm. of a number of strains 
of dried tubercle bacilli, grinding intimately 
with 90 mgm. of table salt, and adding 
distilled water up toisotonicity. Thesecond 
antigen was prepared by Petroff and con- 
sisted of a filtrate of cultures on potato- 
broth and glycerin extract. The com- 
plement fixation tests on the sera of 17 
tuberculous infants and children with both 
antigens gave one 4 plus, one 2 plus and 2 
suspicious reactions. In 5 children, prob- 
ably but not definitely tuberculous, the 
tests were all negative with both antigens. 
The tests on 28 non-tuberculous infants 
and childrem gave three 4 plus and two 
suspicious reactions. In the three positive 
cases, the von Pirquet test was negative. 
Of the tuberculosis cases, 6 were tuberculous 
meningitis; the tests were negative in 4 
cases, only suspicious in 2. The author 
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notes that very few complement fixation 
tests in children have been reported. The 
later general reports on complement fix- 
ation in tuberculosis have been favorable; 
and further experiment with children is 
desirable-—The Complement Fixation Test 
for Tuberculosis in Infancy and Childhood, 
H. Heiman, Arch. Pediat., January 1919, 
No. 1, 32. 


Complement Fixation Test.—The diffi- 
culties of diagnosis of tuberculosis with the 
complement fixation test are emphasized. 
Not all the reports have credited it with 
the same high degree of accuracy, and this 
is largely due to the fact that it has not as 
yet been standardized. But even with a 
uniform technic, the results of different ob- 
servers would still vary. Diagnostic zeal 
would exaggerate its importance; and even 
large experience does not make agreement 
uniform. It is one of the more puzzling 
problems of the internist. After the recent 
very complete reviews of the literature by 
Moon, von Wedel, and Stivelman, only the 
more recent articles are reviewed. The 
authors report on the results of the test 
as made in the medical service of the Walter 
Reed General Hospital in over 100 cases of 
known or suspected tuberculosis. A few 
patients were seen only once. The others 
were examined several times and were under 
observation in the wards for varying periods. 
Where any question as to diagnosis existed 
the case was examined by two or more 
qualified medical officers, and with very 
few exceptions stereo-roentgenograms were 
taken after the examination. The cases 
were classified into six groups, according to 
the symptoms, physical signs and roentgeno- 
grams, as follows: 1. Signs of small healed 
lesion present (usually apical). Tubercle 
bacilli not demonstrated, (2) symptoms ab- 
sent or due to some other cause, and (6) 
symptoms suggestive but inconclusive. 2. 
Small lesion; signs suggesting activity. 
Symptoms definite (tubercle bacilli may or 
may not be present). 3. (a) Large lesion; 
parts of one or more lobes involved; symp- 
toms few or absent, and (b) same lesion as 
in 3 a, but symptoms of activity. Prog- 
nosis for arrest, good. 4. Extensive lesions 
and complications. Prognosis poor. 
Possibly tuberculous; (a) inconclusive signs, 
suspicious symptoms, and (b) signs of small 
healed lesions; symptoms suggestive but in- 
conclusive (Group 1 a). 6. Nontuberculous 
cases. The number of really incipient cases 
(Group 2) is small, though here the need of 
the aid of the complement fixation test is 
greatest; 37 per cent gave a positive reaction. 
In a few instances the roentgen ray revealed 
an apparently incipient case to be really 


moderately advanced. The number of 
moderately advanced cases with active symp- 
toms but with good prognosis (Group 3 6) 
was 17, and the test was positive in 65 per 
cent. Of the “possibly tuberculous” group, 
as a whole, 15 per cent gave a positive re- 
action. The technic is fully described, and 
the summary of results is as follows: 1. Forty 
robust men of the surgical service all gave a 
negative fixation test. 2. Seventy indi- 
viduals when first seen presented some symp- 
toms, or physical signs, suggesting tuber- 
culosis, yet were ultimately diagnosed as not 
clinically tuberculous. The complement fix- 
ation test was negative in 92 per cent of this 
group. 3. Of 19 patients about whom a 
reasonable doubt existed and who were classi- 
fied as possibly tuberculous, 15 per cent gave 
a positive reaction. 4. Of 8 incipient cases, 
37 per cent gave positive reactions. 5. Four 
with moderately advanced lesion, yet few 
or no symptoms, gave 50 per cent positive. 
6. Of 18 patients with moderately advanced 
disease and definite symptoms of activity, 
but in whom the prognosis seemed good, 66 
per cent were positive. 7. Of 11 with ad- 
vanced disease and a poor prognosis, 64 per 
cent were positive. 8. Of 27 active cases 
with tubercle. bacilli in the sputum, 67 per 
cent were positive. 9. Of 9 active cases 
without tubercle bacilli in the sputum, 33 
per cent were positive. It is apparent that 
the practical value of the test in tuberculosis 
is limited, the largest percentage of positive 
reactions occurring in obvious cases. A 
negative test, however, in cases with sus- 
picious symptoms increases the probability of 
the nontuberculous nature of the case. 
With the same symptoms and signs a per- 
sistently positive reaction probably means 
active tuberculosis. Without symptoms or 
signs, a positive test does not justify a diag- 
nosis of active disease, though it is likely that 
such has occurred. Roentgenoscopy should 
be employed and the patient observed 
for several months. With frank signs, but 
no tubercle bacilli in the sputum, a negative 
test cannot outweigh the clinical signs, al- 
though in all such a Wassermann test should 
always be made. The diagnosis of tuber- 
culosis is often difficult; careful history, 
thorough examination, repeated search of 
the sputum, and a roentgen ray are all 
important, and cannot be compensated for 
by any complement fixation test.— The 
Complement Fixation Test in the Diagnosis 
of Tuberculosis: A Clinical and Laboratory 
Study, H. F. Stoll & L. Neuman, J. Am. 
M. Ass., April 12, 1919, lexii, No. 15, 1043. 


Sputum examination.—For accuracy of 
results in the examination of sputum for 
tubercle bacilli, the use of a concentration 
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process of some description is important; 
without suth assistance but little reliance 
can be — upon the negative results. 
Most of the processes described are so 
straightforward that their intricacy could 
never be pleaded as an excuse for not using 
them, and it is questionable whether more 
time is occupied in using them than would 
be the case if repeated stainings had to be 
made before a positive result were obtained. 
The author has shown that the Ellerman and 
Erlandsen method in a series of 945 instances 
gave 205, or 21 per cent of positive results 
which were not demonstrated after one 
staining alone; and of the 205 positive re- 
sults so obtained, 146, or 71 per cent were 
obtained after the first concentration proc- 
ess, which should be justification sufficient 
for the extra work involved, if any.— The 
Examination of Sputum for Tubercle Bacilli, 
G. B. Dizon, Brit. J. Tuberc., January 
1919, xiii, No. 1, 22. é 


Bacteriology of Tuberculous Kidneys. 
—For years a popular belief has existed that 
the septic manifestations of tuberculosis were 
due to a mixed infection with pyogenic 
organisms. This study was undertaken to 
determine whether secondary organisms were 
present or not in caseous and purulent tuber- 
culous lesions of the kidney. All the kidneys 
examined were removed at operation; they 
were kept intact until examined three to 
five hours after removal. The material 
selected for bacteriological examination was: 
contents of the renal pelvis; purulent or 
caseous contents of cavities; contents of 
cysts (when present); tissue making up the 
walls of cavities; isolated tuberculous lesions. 
A series of cultures upon various media were 
made, the media employed being: aerobic: 
plain nutrient agar, Loeffler’s blood serum, 
Dorset’s egg media with and without animal 
tissue; anaerobic: dextrose bouillon in fer- 
mentation tubes with and without sterile 
animal tissue, sealed dextrose agar. 

Eleven tuberculous kidneys were examined; 
one of these had a deep sinus, and was of 
course secondarily affected. In the remain- 
ing ten, positive cultures of the tubercle 
bacillus were obtained in five. In no case 
was any organism of secondary infection 
recovered. In only two cultures was any 
other growth found and always in a great 
minority of the cultures examined. Two 
kidneys, though probably actively tuber- 
culous, consisted merely of large pockets of 
pus and caseous tissue, and the recovery 
of the tubercle bacillus was not to be ex- 

ted. These pus sacs were sterile without 
exception. The tuberculous nature of the 
renal lesion was proved in every case, but 
the successful cultivation of the bacilli is 
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difficult and necessitates the use of a large 
number of cultures. The Dorset egg medi- 
um proved the most satisfactory for primary 
growth; 5 per cent glycerine agar for second- 
ary cultivation. Infected, but non-tuber- 
culous, kidneys examined gave satisfactory 
cultures of pyogenic organisms on the media 
employed. Culture from seven urines of 
patients suffering from tuberculosis of the 
kidney were also made. In three the urine 
obtained by catheter from the bladder 
showed growth of organisms other than the 
tubercle bacillus; in two no growth could 
be obtained; in four cases the urine obtained 
from the ureter on the infected side showed 
no growth upon ordinary culture media in 
forty-eight hours. In all these cases pus 
was present in the urine, and tubercle bacilli 
were demonstrated in smears. The author 
concludes: In no instance was there evi- 
dence of mixed infection either in the kidney 
or the ureteral urine. Tuberculous caseation 
and suppuration is due to the activities of 
the ‘tubercle bacillus alone. Nontubercu- 
lous infection of the kidney is produced by 
one or more organisms which are always 
isolated from the renal tissues, or from the 
ureteral urine, and which grow readily on 
simple culture media. The clinical diag- 
nosis of renal tuberculosis is suggested by 
the presence of acid-fast bacilli in the urine; 
if a pus-containing urine, obtained from the 
ureter, shows no growth upon simple culture 
media after 48 hours incubation, another 
imp rtant link is added to the chain of 
diagnosis of tuberculosis of the kidney.— 
Bacteriology of Tuberculous Kidneys, L. H. 
Spooner, J. Med. Research, Sept. 1918, xxxiz, 
No. 1, 59. 


Tuberculous Cavities with Few Bacilli. 
—Certain cases of chronic tuberculosis with 
cavities show not the slightest tendency to 
progression. They harbor so few bacilli 
that these are not found by sputum exami- 
nation, be it ever so painstaking, but only 
by animal inoculation. It is necessary with 
every suspect to have recourse to the stetha- 
coustical, bacteriologic and radiologic ex- 
amination. The three methods are equally 
indispensable; one corrects the errors of the 
other. An examination of a tuberculous 
suspect is incomplete, if it does not rest on 
this diagnostic tripod. — Les tuberculoses 
cavitaires paucibacillaires, C. Mantoux, Annal. 
d. Méd. May-June, 1918, v, No. 3, 307. 


Differentiation of an Acid Fast Oo- 
spora from the Tubercle Bacillus.—Sar- 
tory reports four cases of suspected tuber- 
culosis in which acid fast organisms easily 
confounded with the tubercle bacillus were 
observed. One of the differential features 
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was that in the presence of the oospora 
there were found, in admixture with rods of 
the usual size, longer rods frequently bearing 
lateral branches which themselves divided 
at their terminations. The characteristic 
granulations of the tubercle bacillus were 
present in these organisms. In two cases 
the tubercle bacillus and oospora were found 
simultaneously present. The acid fast prop- 
erty of the oospora passed off after three 
recultures whereas that of the tubercle 
bacilli persisted indefinitely. Inoculation of 
the mycelial organism in guinea pigs and 
rabbits proved negative. In one case the 
oospora was isolated singly from the urine 
in a nephritic case. The oospora grows well 
upon a jelly medium containing salep and 
maltose. At 37°C. colonies appear upon 
this medium after four days as small greyish 
dots with irregular margins. These colonies 
then thicken without extending and cease 
growing after twelve days. On maltose 
bouillon the organism develops in thirty-six 
hours. After eight or ten days the mycelium 
breaks up into bacillary forms. The im- 
portance of this organism lies in the fact 
that, where present, it is almost certain to 
be mistaken for the tubercle bacillus, even by 
the expert.— Bacille tuberculeux, et Oospora 
acido-résistant, A. Sartory, Bull. d.l’ Acad. d. 
Méd., March 11, 1919, No. 10, 281. 


Brom Cresol Purple and Litmus in 
Classification of Tubercle Bacilli.—In 
the Smith glycerine bouillon reaction curve 
both the human and bovine types of tubercle 
bacilli first cause the bouillon to become 
more alkaline; the human type then changes 
the medium to acid, while with the bovine 
type the bouillon remains alkaline or returns 
to the original reaction. It was hoped by 
employing a color indicator to determine 
the alkaline or acid reaction of the different 
types without the use of the Smith method 
or the potentiometer. Brom cresol purple 
is a yellow-purple; alkaline it is purple or 
blue, acid it is yellow; the color change of 
litmus, as is well known, is alkaline, blue; 
acid,red. Cultures were grown in large test 
tubes containing 10 cc. of glycerine (5 per 
cent) litmus bouillon, and in small tubes con- 
taining 6 cc. of glycerine brom cresol purple 
bouillon—the former a pale pink-red; the 
latter a very pale violet. Three human and 
three bovine cultures were used, also a cul- 
ture of a human strain which gave a reverse 
curve by the Smith method and a bovine 
curve with the potentiometer. Weekly rec- 
ords of the change of color were made for 
fifteen weeks. With the brom cresol purple 
both human and bovine cultures showed a 
deeper violet or blue for the first weeks, then 
in the human type cultures the acid reaction 
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yellow began to show, in one instance as 
early as the sixteenth day, in the others not 
till the fourth and fifth weeks. : 

With the litmus cultures, an unexpected 
reaction took place. Both types turned the 
medium more or less blue at first, and the 
bovine cultures remained blue; but in the 
human cultures the bouillon instead of be- 
coming red, gradually became yellow and 
remained that color, while the surface scum 
at first yellowish, turned gradually pinkish 
red, about the seventh week. The human 
type culture with the reverse Smith curve, 
gave a human reaction with brom cresol 
purple, a bovine reaction with litmus. 
These experiments indicate that these two 
indicators may be found valuable for dif- 
ferentiating types of tubercle bacilli, and 
further work with them is desirable.— Brom 
Cresol Purple and Litmus as Indicators for 
the Classification of Tubercle Bacilli, L. 
Frothingham, J. Med. Research, November 
1918, xexix, No. 2, 153. 


Attacking the Capsule of the Tubercle 
Bacillus.—The ordinary lysins usually pres- 
ent in the blood are not able to destroy the 
tubercle bacillus, on account of its powerful 
waxy capsule which it has acquired during 
centuries of parasitic life, because this cap- 
sule is inpenetrable by the lysins which can- 
not affect its inner molecular composition. 


The lysins then are neutralized by the toxins 
and endotoxins of the bacillus and this re- 
tards the multiplication of the leucocytes by 
preventing the lysins from stimulating pha- 


gocytosis. The tubercle bacillus must have 
made its capsule out of the material present 
in the medium of its environment and not 
from outside sources; therefore, the materials 
entering into the composition of the capsule, 
are part and parcel of the animal body on 
which it thrives. But the basic atom formed 
primarily into a molecule was due to irritable 
substances in the host, which in time com- 
pleted the molecules and resulted in the 
formation of the waxy capsule. The de- 
struction of the tubercle bacillus in the 
animal body without killing the host, even 
if possible, would not be advisable, since 
there is proof that killed bacilli cause the 
formation of tubercles without the presence 
of toxins. The necrosis of the tissues must 
then be due to the presence of the waxy 
capsule, and, since any substance powerful 
enough to kill the bacilli would also kill the 
leucocytes, a fertile field would be produced 
for pyogenic bacteria. Our duty is to supply 
the leucocytes with all armamentarium 
needed in the battle, amboceptors. As the 
capsule is a chemical product, organized 
solely for de‘ense, we must use the same 
means to disorganize it by chemically allied 
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or alike substances which produced it. The 
leucocytes are not able to penetrate the 
capsule with their lysins unless they are 
armed with the original material the tubercle 
bacillus had to strengthen and form its 
primordial capsule. The author’s serum is 
a result of years of study of an allied bacillus, 
belonging to the generic tree. These bacilli, 
injected into goats, are easily devoured by 
the leucocytes, and after a certain period, 
the serum of the goat contains the chemical 
compositions of the original germs used, 
digested by the enzymes of the animal, 
mixed with enzyme of the original germs, 
and hence contains tuberculous antibodies 
(proved by tests). This serum was tested 
on a large number of bone and pulmonary 
tuberculosis subjects and -very favorable 
results were obtained.—Evolution and Dis- 
solution of the Tubercle Bacillus Capsule, 
M. Staller, N. York M.J., December 7, 1918, 
cviti, No. 23, 985. 


Tubereulous Bacteriemia and Ex- 
ogenous Infection.—After citing several 
series of experiments by various investigators 
Bushnell concludes that the blood of the 
tuberculous individual does contain living 
tubercle bacilli at one time or another. 
Under ordinary conditions these bacilli can- 
not set up a miliary tuberculosis owing to 
the resistance of the individual who has 
already become immunized, but with the 
lowering of such resistance from any cause 
and before death miliary tuberculosis may 
supervene. These bacilli are pathogenic to 
susceptible animals, if a sufficient number is 
implanted. Since an individual who has 
been primarily immunized cannot be rein- 
fected by the bacilli of his own blood it 
follows that he cannot be infected with 
massive numbers of bacilli from without. 
Indeed, experiments have shown that in- 
oculation, frequently repeated, with living 
bovine tubercle bacilli, although causing a 
local lesion, sometimes slow in healing, is 
borne without any untoward effects— Tuber- 
culous Bacteriemia and Massive Exogenous 
Tuberculous Infection in Man, G. E. Bush- 
nell, Med. Rec., March 15, 1919, xcv, No. 
11, 432. 


Acceleration of Phagocytosis in Cit- 
rated Blood as Test for Tuberculosis.— 
Phagocytosis is accelerated by citrated blood 
when the blood comes from a tuberculous 
subject. Comparison with the opsonic index 
shows much more active phagocytosis with 
tuberculous than with normal blood. In 82 
clinically normal cases the phagocytosis was 
weak in 56 and active in only 13, while in 
100 tuberculous cases only slight phagocyto- 
sis was observed in 3 while 89 showed very 
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active phagocytosis. The tabulated find- 
ings seem to demonstrate that in this activa- 
tion of phagocytosis we have a specific re- 
action which promises to have. important 
diagnostic value. Otani made an emulsion 
of virulent tubercle bacilli with 1.5 per cent 
sodium citrate (containing 0.85 per cent 
sodium chlorid), one volume of which was 
mixed with an equal volume of fresh blood. 
The phagocytosis was then observed. It 
was much more active in tuberculous than 
in normal blood. In cases in which ap- 
parently normal blood showed lively phago- 
cytosis, the tuberculin test: revealed that 
tuberculosis was already present. The op- 
sonic index fails to show any distinction 
between normal and tuberculous blood in 
respect to the phagocytosis. However, the 
virulence of the bacilli is a modifying factor, 
as with only slightly virulent bacilli the 
phagocytosis may be the same in all speci- 
mens of blood.—Acceleration of Phago- 
cytosis in Citrated Blood and Citrated Blood 
Plasma, M. Otani, Kitasato Arch. of Exper. 
Med., July 1918, ti, No. 2, 147. 


Susceptibility of X-rayed Guinea Pigs 
to Tubercle Bacilli.—The marked effect 
of radiation on lymphoid tissue, normal and 
pathological, has led to experiments to de- 
termine the effect of the X-ray on the sus- 
pr rag ae of animals to tuberculosis and 


er infections. The results in these ex- 
periments have been contradictory. The 
authors exposed guinea pigs to the X-ray 
after inoculation with tubercle bacilli, using 
a Wappler generator and a Coolidge tube 
with a moderately sharp focus, 5 milliam- 
peres; spark gap 7 to 8} inches, time of ex- 
posure ten minutes. The exposure was 
made on the same day as the inoculation 
or the day following. For each animal ex- 
posed to the X-ray a control animal was in- 
oculated and kept under similar conditions. 
The results showed that ten days is too 
short a period for the development of micro- 
scopic lesions of tuberculosis unless material 
containing large numbers of tubercle bacilli 
are injected. The radiated animals did not 
respond more rapidly to injection with tuber- 
cle bacilli than those not radiated. A high 
mortality was noted among the radiated 
animals; those that died showed either hemor- 
rhagic gastritis, enteritis, pneumonia, peri- 
tonitis or purpura, indicating an increased 
susceptibility in the radiated animals to 
secondary infection. The method is of no 
practical value in aiding the routine diag- 
nosis of tuberculosis by reducing the time 
necessary for positive results with animal 
inoculation.—Increased Susceptibility of X- 
Rayed Guinea-Pigs to Inoculation with Tuber- 
cle Bacilli, E. Kellert, J. Med. Research, 
September 1918, xxxizx, No. 1, 93. 
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Chemical Changes in Tuberculous 
Tissues.—As large specimens were required 
for the experiments, bovine tissues were used 
chiefly, lymph node and liver tubercles for 
tuberculous specimens, and normal lymph 
glands and livers for comparison. The re- 
sults of the analyses are summarized as fol- 
lows. The water content of normal bovine 
lymph glands constitutes about 81 or 82 
per cent of the moist weight. No very dis- 
tinct differences are noted between peribron- 
chial glands and those from the mesenteric 
regions. The tubercle walls and the caseous 
material from lymph node tubercles contain 
a lower percentage of water than does the 
normal tissue. In normal bovine liver tis- 
sue the percentage of water is less than that 
of the tubercle walls or of the caseous ma- 
terial from liver tubercles. The specimens 
of caseous material from lymph gland and 
liver tubercles approach each other closely 
in their water content, the average being 
about 75 per cent for the bovine material. 
The alcohol-ether soluble substances from 
normal bovine lymph glands form about 
24.4 per cent of the dry weight, or about 
4.4 per cent of the moist weight. The walls 
of the lymph gland tubercles contain a 
distinctly larger amount of lipins than does 
the caseous material or the normal tissue. 
On the contrary the walls of liver tubercles 
are poor in lipins as compared with the 
normal tissue, and they contain a smaller 
amount of fats than does the caseous ma- 
terial from these tubercles. When calcu- 
lated on the basis of dry weight, the caseous 
material from lymph gland tubercles con- 
tains a smaller percentage of lipins than 
does normal lymph gland tissue. When the 
ash is deducted this difference disappears 
and the content of lipins becomes equal to 
or slightly greater than that of the normal 
tissue, but less than that of the tubercle 
walls. When calculated on an ash-free 
basis, the lipin content of the caseous ma- 
terial from liver tubercles is distinctly less 
than that of normal tissue but greater than 
the lipin content of the tubercle walls. 
Cholesterol forms about 6.5 per cent of 
the lipins from normal bovine lymph glands, 
or about 1.5 per cent of the dry weight. 
The lipins from the walls of lymph gland 
and liver tubercles contain, in every case, 
two to three times as much cholesterol as 
do the lipins from the normal tissues. This 
is an actual increase also when calculated 
on the basis of the dry weight. The caseous 
material contains even a larger percentage 
of cholesterol than do the tubercle walls. 
Lecithin constitutes about 32 per cent of 
the lipin fraction of normal bovine lymph 
glands, or about 7.9 per cent of the dry 
weight, the corresponding values for normal 
liver are 41.2 per cent of the fats, or 14 per 
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cent of the dry weight. The lecithin con- 
tent of the fats from the tubercle walls is 
slightly less than that of the normal tissues, 
while there is a very marked reduction in 
the lecithin content of the lipins from case- 
ous material of bovine origin. In the speci- 
men of caseous material from human lymph 
glands, lecithin formed 30.9 per cent of 
the total lipins. The iodin numbers for 
the fats of the tuberculosis specimens from 
lymph glands are higher than those from 
the normal tissues. This observation does 
not hold true for the liver specimens in 
which no difference is noted between the 
iodin numbers for the lipins from normal 
and tuberculous specimens, although the 
values are practically the same as those 
from the fats of the lymph gland tubercles. 
In the residues of caseous material left after 
extraction with alcohol and ether, the nitro- 
gen content remains relatively high, in fact, 
the reduction in nitrogen content is only 
slight when the calculations are made on 
ash-free residues. The percentage of nitro- 
gen does not differ much from that obtained 
from the normal proteins of these tissues. 
In specimens of caseous material in which 
there are no macroscopic evidences of calci- 
fication other than the presence of sandlike 
particles, calcium sometimes forms as much 
as 15 per cent of the residue left after the 
extraction of fats. In such residues the 
phosphorus content may reach 9 per cent. 
The amount of purin nitrogen in the walls 
of lymph gland tubercles is only slightly 
more than half that of normal lymph gland 
tissue, and the amount is apparently much 
less in the caseous materia]. In the residues 
from the walls of liver tubercles, purin 
nitrogen is present in only slightly higher 
percentage than in the normal liver, while 
the results obtained indicate that the purins 
are even more abundant in the caseous 
residues of liver tubercles. The amount of 
material which enters the water solution dur- 
ing extraction is distinctly less from caseous 
material than from the residues of normal 
tissues.—Chemical Changes in Tuberculous 
Tissues, G. T. Caldwell, J. Cutan. Dis., 
February 1919, xxiv, No. 2,81. 


Animal Experimentation.—To under- 
stand the laws of resistance to tuberculosis 
we must institute our experiments in such 
a way as to imitate as closely as possible 
the conditions of natural infection. More- 
over, primary and massive infections, as 
those leading to acute miliary tuberculosis 
-of the infant, because hopeless, are of rel- 
atively small interest except from the stand- 
point of prophylaxis. We especially desire 
to know what can be learned from inocu- 
lations with tubercle bacilli in small quanti- 
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ties. In subcutaneous inoculations the in 
jecting needle has broken through the barrier 
of the skin and pierced small venules, de- 
positing the contents in the subcutaneous 
tissues which are not designed by nature 
for the task of defense of the organism. 
The animal then has to cope with an arti- 
ficial tubercle before it has had a chance to 
develop its defensive mechanism. The or- 
ganisms then have been permitted to invade 
the blood instead of being confined to the 
lymphatic system at the outset. A primary 
bacteriemia, such as is produced by the in- 
travenous injection of tubercle bacilli, is 
likewise never a natural’ occurrence. The 
results of primary inoculation of animals 
can not be applied to the chronic pulmonary 
tuberculosis of the human adult, a process 
which always develops as a secondary form 
of tuberculosis in an already infected, and 
therefore, to some extent protected, organ- 
ism. Even in wisely planned experiments 
we should bear in mind that allowances are 
to be made for the unnatural conditions of 
the experiments which arise from the neces- 
sity of employing a dosage excessive in com- 
parison with the probable dosage of natural 
infection, with a view of producing infection 
within a réasonable time and in such a way 
as to exclude the probability of confusion 
with intercurrent natural infections. The 
conditions of artificial inoculation may be 
less favorable for the development of im- 
munity than those of the natural infection. 
On the other hand, the artificial bacteriemia 
is more favorable than the natural bacte- 
riemia because it may be created when the 
animal’s resistance is at its best. The most 
common mistake in experimentation with 
a view of determining the presence of im- 
munity is to reinfect at too early a date. 
In such case, instead of testing the immunity, 
one interferes with its successful production. 
One must also be prepared for individual 
differences in natural resistance of the ani- 
mals and in the ability to acquire increased 
powers of resistance. These differences do 
not depend upon the age and weight of 
the animal but upon some vital property, 
the nature of which is not understood. The 
portal of entry may be impossible of de- 
termination in natural infection. For, while 
in massive infection the nearest regional 
gland swells greatly, in small infections the 
nearest gland does not swell greatly and 
does not become blocked. The infection 
travels on in diminishing amount through 
the series of glands to which the gland first 
infected belongs. Furthermore, in second- 
ary infections the glands do not swell. A 
aradox worthy of note is that an animal 
atally ill with tuberculosis possesses a com- 
plete immunity to lethal doses of tubercle 
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bacilli of a strain much more virulent than 
that of its original infection. This illus- 
trates from another point of view the fact 
derived from daily observation that the 
consumptive is able to localize his disease 
for many years though it may ultimately 
cause his death. He is not subject to ex- 
tensions, so long as his immunity is main- 
tained, from bacilli that escape into the 
blood from his own lesions, and, therefore, 
he is much more able to resist bacilli that 
may come to him from without, irrespective 
of the relative virulence of the bacilli from 
the two sources.—Experimental Evidence as 
to Immunity from Tuberculous Infection, G. 
E. Bushnell, Med. Rec., January 18, 1919, 
No. 3, 89. 


Lymphoid Tissue and Resistance to 
Experimental Tuberculosis in Mice.— 
Mice with high lymphocyte counts and in- 
creased activity of the lymphoid tissue in- 
duced by one exposure to intense dry heat 
exhibit a marked increase in the resistance 
to large doses of bovine tubercle bacilli as 
compared with that shown by control ani- 
mals given a similar inoculation. This re- 
sistance, judged by the time of survival 
after inoculation, is increased from two to 
threefold.— Réle of Lymphoid Tissue in Re- 
sistance to Experimental Tuberculosis; Effect 
of Heat on Resistance to Tuberculosis, J. 
B. Murphy and E. Sturm, J. Exper. M., 
January 1919, xxix, No. 1, 35. 


Smallpox Vaccination in the Tuber- 
culous.—It is apparently a matter of com- 
mon agreement that vaccination of consump- 
tives should not be done except under 
extreme necessity. The results of compul- 
sory vaccination of 200 patients with 
pulmonary tuberculosis strongly contradict 
such a generalization. About 50 per cent 
of positive vaccinations were obtained, and 
there were no instances of trouble in the 
chest after vaccination. No differences 
were observed in the advanced tuberculous 
cases justifying their exemption. One small- 
pox case had developed and was the cause 
of the general order. 
normally from the smallpox, and was dis- 
eharged three months later as an apparently 
arrested case of tuberculosis. The sputum 
was free from tubercle bacilli. No other 
cases developed.— Vaccination of Tubercu- 
lous Patients Against Smallpox. Results 
in 200 Cases, L. Mark, J. Am. M. Ass., 
March 8, 1909, lexii, No. 10, 704. 


Immunity of Fish to Human Tubercle 
Bacillus.—Rosenberger attempted to pro- 
duce tuberculosis in fish by placing the latter 
in a tub with water polluted by the addition 
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of human feces from a case of intestinal 
tuberculosis. The experiments were con- 
ducted over a period of three years, the 
gold fish being the test animal employed. 
Frequent examinations of thé water were 
made which proved that the tubercle bacilli 
were still present, and these were confirmed 
periodically by guinea pig inoculations. 
The bacilli were recovered from the feces 
of the fish and these were also sufficiently 
virulent at times to produce tuberculosis 
in the guinea pig, but in no instance could 
tuberculous lesions be found in the intestines 
of the fish. The conclusions warrant the 
assertion that the eating of raw fish, a 
practice prevalent in some parts of the 
world, plays no part in the dissemination 
of tuberculosis—Experiments Conducted to 
Produce Human Tuberculosis in Fish (Caras- 
sius Auratus), R. C. Rosenberger, N. York 
M.J., May 24, 1919, ciz, No. 21, 886. 


Secondary Infection in Pulmonary 
Tuberculosis.—Investigations were carried 
on to determine the frequency of pneumo- 
coccus bacteriemia in consumptives and the 
relations between the microdrganisms found 
in the blood and those found in the sputum. 
The methods of sputum examination were 
essentially the same as those used in other 
investigations in recent years. The sputum 
after washing was emulsified and streaked 
on human blood-agar plates. The blood 
was studied more elaborately. Aerobic stud- 
ies were made on both broth and blood-agar 
mediums; anaerobic studies with Dick an- 
aerobic plates, Wright’s sodium hydroxid- 
pyrogallic acid method, and an anaerobic 
paraffin sealed glass tube. The utmost pre- 
cautions were used in guaranteeing sterility 
of mediums. The sputum and blood of 216 
patients with pulmonary tuberculosis were 
examined; 104 of these were incipient cases, 
76 moderately advanced and 36 far ad- 
vanced. The examination of the blood of 
these 216 cases resulted in a growth of bac- 
teria in broth only, not in solid mediums, in 
7 of the cases, 4 of which gave staphylococcus, 
a possible skin contaminator, one, a moder- 
ately advanced case, micrococcus tetra- 
genous, and 2 far advanced cases gave one 
pneumococcus type 2 and one pneumococcus 
type 4 and streptococcus saprophyticus. 
Eight of the 216 cases examined died within 
a month after such investigation, revealing 
ulcerative pulmonary tuberculosis, and only 
one of these gave a positive culture after 
death (type 2 pneumococcus in blood and 
lungs), whereas blood culture one week be- 
fore death was negative. Another case in 
which blood culture was positive three weeks 
before death was negative postmortem. 
Sputum cultures made coincidently with 
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blood examination revealed in the majority 
of cases pneumococci and streptococci, us- 
ually pneumococci types I and IIT and 
streptococcus viridans. A few pneumo- 
cocci type I and hemolytic streptococci were 
found. Approximately 30 per cent of the 
sputums revealed pathogenic pneumococci 
and streptococci. No practical differences 
were noted in the percentage of these patho- 
genic organisms when the cases were classi- 
fied according to open or closed tuberculosis, 
with or without fever, and with or without 
rales. It appears from these results that 
secondary organisms found in the sputum 
of pulmonary tuberculosis ordinarily play 
an insignificant part in the pathogenesis of 
the disease.—The Organisms of Secondary 
Infection in Pulmonary Tuberculosis, H. J. 
Corper and others, J. Infect. Dis., May 1919, 
xxiv, No. 5,496. 


Attenuation of Tubercle Bacilli.—A 
long-continued regular subculturing of hu- 
man, bovine and avian tubercle bacilli on 
artificial media containing glycerine has been 
carried on without interruption for twelve 
years. They retain all their characteristics 
and the different t can be easily identi- 
fied. Inoculation of rabbits and guinea pigs 
with the human and bovine strains have 
been made at intervals with the result that 
there has been a gradual decrease in virulence 


until at present they are almost non-patho- 


genic to animals. It is important to bear 
in mind the fact that the human body is at- 
tacked by two distinct types of tubercle 
bacilli, the human and the bovine, that these 
two types do not grow in the body at the 
same time, and that a mild infection of 
one type will produce an immunity to the 
other type. The human bacilli infect the 
lungs primarily and secondarily the intes- 
tines; the bovine bacilli are generally con- 
veyed to the body in tuberculous milk and 
food, and infect the various organs through 
the lymphatic channels. A primary infec- 
tion of the lungs is rare in this type, which 
as a rule is limited to children and early 
adult life. The real object of the attenu- 
ation of the cultures was to reduce the 
virulence of the bacilli to such a degree that 
they could be/used in the treatment of 
active tuberculosis. The clinical work was 
interrupted by the war. Eight cases of 
tuberculosis of the bones, joints, glands, and 
lupus, all with discharging sinuses, and four 
cases of acute and active pulmonary tuber- 
culosis have been treated with injections 
of the living bacilli from these attenuated 
cultures. All of the cases were treated by 
mixed bacilli; the cultures being raised to 
a temperature of 220°F. for two minutes 
before injection. Animprovement was noted 
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in all cases, and all are still living. The 
cases are too few and the time that has 
elapsed since the treatment too short to 
draw definite conclusions, but it is hoped 
that the careful use of such attenuated 
bacilli may have the effect of controlling 
and probably preventing tuberculous in- 
fections in the human body in much the 
same way as vaccination protects against 
small-pox, and antityphoid vaccination 
against typhoid.—Aétenuation of Human, 
Bovine, and Avian Tubercle Bacilli, Nathan 
Raw, Lancet, March 8, 1919, No. 4984, 376. 


Tubercle Bacilli Eliminated by the 
Intestine.—Calmette proves experimen- 
tally that tubercle bacilli are capable of being 
eliminated in the bile and recovered in the 
intestinal contents. Acid-fast bacilli have 
previously been demonstrated in the feces 
of persons suffering from distant tuber- 
culosis, both open and closed. That these 
acid-fast bacilli are tubercle bacilli the 
author proves in the following animal experi- 
ment: A fine emulsion of bovine bacilli, 
grown on glycerine-potato medium for six 
weeks, was injected into the ear-vein of a 
series of rabbits. The rabbits were killed 
by section of the neck 24 hours, 48 hours, 
3, 4, 5, 6, and 7 days after the injection, 
respectively. The contents of the gall- 
bladder were carefully removed and centri- 
fugalized. The sediment, mixed with nor- 
mal saline, was injected under the skin of 
the thigh of four guinea-pigs. The guinea- 
pigs having received the injection of bile 
from the rabbits killed on the first, second, 
fifth, and sixth day after their intravenous 
injection remained immune. Those inocu- 
lated with rabbit bile taken three days after 
injection showed tuberculosis in two out of 
the four cases; one out of four guinea-pigs 
showed tuberculosis after injection with 4 
day bile; and three out of four of those 
receiving 7 day rabbit bile proved tuber- 
culous. The author is of the opinion that 


“the presence of tubercle bacilli in the feces 


of tuberculous persons as well as of cattle 
plays an important réle in the dissemination 
of the disease. Even milk derived from 
healthy cows may be contaminated, as well 
as vegetables grown on soil fertilized with 
manure.—Sur L’Excretion Des _ Bacilles 
Tuberculeuz Par L’Intestin et Par Les: Voies 
Biliaires, A. Calmette, Ann. de VInst. 
Pasteur, February, 1919, zxxiii, No. 2, 60. 


Prevention of Tuberculosis.—The pre- 
vention of the spread of tuberculosis depends 
largely upon public health measures, in- 
cluding: (1) Voluntary and compulsory noti- 
fication. (2) Removal of sick children from 
school and home through medical inspection 
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of schools. (3) Treatment of children in 
special children’s sanatoriums. (4) Educa- 
tion of the general public with regard to 
the disease. (5) Municipal dispensaries to 
aid in treating tuberculosis among the poor. 
Sanatoriums for the cure of early cases. 
(7) Institutions for advanced cases. (8) 
Home training and supervision of the work- 
ing classes. (9) Rigorous supervision of the 
milk supply. (10) Assistance to family 
while the bread-winner is at a sanatorium 
under treatment. (11) Provision of suitable 
employment for cured and arrested cases. 
By a combination of all these measures, 
tuberculosis can be slowly but surely elimi- 
nated.—Public Measures for the Contral of 
Tuberculosis, Nathan Raw, Brit. M. J., 
January 25, 1919, No. 3030, 94. 


Tuberculosis and Moving Picture 
Shows.—The moving picture shows “with 
which the entire republic of Argentina is 
plagued,” are in halls which are kept closed 
against the sun and air and are never dis- 
infected. They are actual hotbeds for germs 
of all kinds, and cannot fail to be a potent 
means for transmission of tuberculosis. 
Five guinea pigs were smuggled clandestinely 
on three occasions into a moving picture 
hall for a few hours and two of them died 
of tuberculosis the thirtieth and fiftieth days. 
Further experiments were not allowed. The 
halls should be opened to the sun and air 
for at least six hours every day, and exhaust 
ventilation be provided at all times. The 
laughter at the comic shows helps to scatter 
germs. A hall holding 300 shelters 9000 
in a month and 54,000 in six months. As 
4 per cent of the populace are estimated 
to be tuberculous, this would average 2160 
tuberculous visitors to the hall during the 
six months, and the bacilli expelled in cough- 
ing and speaking find unparalleled conditions 
for proliferation in these dark and unventi- 
lated halls.—La tuberculosis y los cinemato- 
grafos, P. Ivanissevich, Seman. Med., October 
24, 1918, No. 43, 509. 


Trauma and Tuberculosis.—Five cases 
are reported in which pulmonary tuber- 
culosis developed after a war wound of the 
chest. These were the only ones in a total 
of 146 cases of war wounds of lungs or pleura 
or both. Even in these five, the tuberculous 
process developed on the same side only in 
two. To accept a direct connection between 
the war wound and pulmonary tuberculosis, 
tubercle bacilli must be evident in the spu- 
tum, the tuberculous lesion must be on the 
same side as the wound—a scar may be 
merely evidence of some superficial incision 
on the other side—and the interval between 
the wound and the pulmonary disease must 
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not be too long.— Tranmatisme et tuberculose, 
Péhu et Daguet, Lyons Med., June, 1918, 
canvit, No. 6, 241. 


Traumatic Pulmonary Tuberculosis. 
—The patient was a healthy aviator who 
did not seem to feel any evil consequences 
for about a month after a fall of 90 feet, 
hitting the left chest. Then fever developed 
and acute pleuropulmonary tuberculosis. 
There was little expectoration but tubercle 
bacilli were found in the sputum, and the 
seventh week acute pulmonary edema proved 
fatal. Necropsy disclosed all recent lesions. 
—Tuberculose pleuro-pulmonaire aigue d’ ori- 
gine traumatique, M. Descos, Bull. de la Soc. 
eg H6p., October 11, 1918, xlii, No. 


Droplet Infection and Its Prevention 
by the Face Mask.—Droplet infection 
comes into play whenever an individual 
with pathogenic organisms in the mouth gets 
into close contact with another individual. 
Sneezing and suppressed coughing are most 
apt to produce abundant droplet spray. 
Gauze will filter bacterial spray from ait. 
Its efficiency is in direct proportion to the 
fineness of mesh and number of layers em- 
ployed. Three layers of gauze with a mesh 
of forty threads or more will remove almost 
all bacteria-carrying droplets. Occasional 
fine droplets pass through. Gauze masks 
appear from clinical data to prevent infection 
through mouth droplets. They are useful 
when worn for protection by attendants on 
the sick, and also when worn by the infected 
individual to prevent contamination of his 
surroundings. The use of masks should not 
lead to neglect of measures calculated to 
prevent transfer of infectious materials by 
other means than droplet spray.—Droplet 
Infection and Its Prevention by the Face 
Mask, G. H. Weaver, J. Infect. Dis., March 
1919, No. 3, 218. 


Relation of Housing to Pulmonary 
Tuberculosis.—Reckord analyzes the sta- 
tistics which he has gathered together from 
the 116 Pennsylvania State Tuberculosis 
Dispensaries and describes details of pro- 
cedure followed by that department of state 
activities. To ensure proper housing he 
urges the adoption of a number of common 
sense sanitary building regulations—Re- 
lation of Housing to Pulmonary Tuberculosis; 
Report on 36,062 Cases, F. F. D. Reckord, 
= J. M. Sc., November 1918, clvi, No. 5, 
670. 


Susceptibility of Indian Milch Cattle. 
—The authors accepted the prevalent belief 
that Indian cattle are less generally subject 
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to tuberculosis than are cattle in Europe 
and America as being supported by the 
available evidence. They sought to deter- 
mine by experiment if this were due to a 
greater natural resistance. The authors se- 
cured a virulent bovine strain of B. tuber- 
culosis from Eastwood and inoculated a 
number of Indian calves with it. Part of 
the animals were buffaloes, part cows. The 
culture was tested on rabbits and found 
fully virulent both before and after the 
experiment. The conclusions are as follows: 
While the experiments of the Royal Com- 
mission on Tuberculosis show that, with 
rare exceptions (1 out of 35), all English 
calves die of acute tuberculosis when inocu- 
lated with 50 mgm. of a culture of bovine 
tubercle bacillus, our experiments prove 
that at least 50 per cent (6 out of 12) of 
Indian calves, whether they be buffalo or 
cow calves, live for many days after a 
similar dose of culture of the bovine bacillus 
and when killed show only retrogressive or 
healing tuberculous lesions. The experi- 
ment confirms the general expérience that 
Indian cattle are less commonly affected by 
tuberculosis than English cattle are, and 
supports the view that the comparative in- 
frequency of the disease among cattle in 
India is due to a natural resistance rather 
than to any method of housing or keeping 
cattle in India as compared with England. 
Nevertheless certain Indian calves seem to 
die as quickly from generalized tuberculosis, 
after the subcutaneous injection of even 10 
mgm. of culture, as English calves dd, so 
that there is a considerably greater indi- 
vidual variation in susceptibility to infection 
by the tubercle bacillus among Indian as 
compared with English calves. Whether 
this variation be associated with differences 
in the breeds of the calves used by us has 
not yet been determined. It, however, fol- 
lows that the comparative rarity of tuber- 
culosis in Indian cattle must in part at least 
be attributed to diminished opportunities 
for acquiring infection. The possible exist- 
ence of tuberculosisamong certain imported 
breeds of cattle and their liability to contract 
tuberculous infection is therefore a source of 
danger to indigenous herds. One out of 
three definite cases of tuberculous disease 
in cattle in India which came under our 
observation was found in an English bull 
which had been kept at the Allahabad Mili- 
tary Dairy Farm. Attention should be 
paid to this point when attempting to 
develop a more useful milk-yielding stock 
than is at present available among the in- 
digenous breeds. 

On account of the constancy with which 
a dose of 50 mgm. of a culture of tubercle 
bacillus of bovine type causes acute gener- 
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alized tuberculosis when injected subcutane- 
ously into calves, this method has been 
recommended by all great workers in Europe 
and America, as a means of distinguishing 
between tubercle bacilli of typus bovinus 
and typus humanus. experiments 
prove that, when using Indian breeds of 
cattle at least, this test cannot be relied on, 
for in 50 per cent of the calves the effects 
produced by such an inoculation do not 
materially differ from the effects produced 
by the injection of a simiJar dose of tubercle 
bacillus of typus humanus in English cattle. 

Incidentally the experiment sheds some 
light on the practical absence of tuberculous 
lesions caused by the bovine type of bacillus 
in children and adults in India. This is a 
subject which will be discussed in a subse- 
quent paper.— The Susceptibility of Indian 
Milch Cattle to Tuberculosis, W. G. Liston 
and M. B. Soparkar, Indian J. Med. Re- 
search, 1917, v, 19. 


Bovine Tuberculosis in India.—Taylor’s 
observations indicate that bovine tuber- 
culosis is not uncommon in the province 
of the Punjab, India.— Note on the Prev- 
alence of Bovine Tuberculosis in the Punjab, 
G. Taylor, Indian J. Med. Research, 1917- 
1918, v, 497. 


Government Begins Fight on Tuber- 
culosis among Cattle.—The Federal Gov- 
ernment has begun a nation-wide campaign 
for the eradication of tuberculosis among 
cattle, which it is estimated now costs the 
country $40,000,000 a year, besides en- 
dangering human life. The campaign is 
divided into three well-defined projects. 
The first aims at the eradication of tuber- 
culosis from individual herds of pure-bred 
cattle, the second at the eradication of the 
disease from the cattle in circumscribed 
areas, and the third to eliminate tuberculosis 
among swine in this country. It is esti- 
mated by officials in close touch that about 
15 per cent of pure-bred cattle in this country 
are affected with tuberculosis. For tuber- 
culous cattle that must be slaughtered the 
Department of Agriculture is to pay one- 
third of the difference between the appraised 
value of the cattle and the salvage value, 

rovided the State, county, or municipality 
in which the cattle are owned and kept is 
codperating in the tuberculosis work, and 
pays at least an equal amount to the owner. 
It is believed that the provisions made for 
reimbursing cattle owners for slaughtered 
cattle will do much to remove the opposition 
that has hindered tuberculosis eradication 
work in the past.— News of the Week, Med. 
Rec., October 26, 1918, xctv, No. 17, 730. 
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Avian Tuberculosis in the Horse.— 
The number of cases of equine tuberculosis 
in which the characters of the bacilli in 
the lesions have been determined is still 
too small to warrant any attempt to estimate 
the proportion in which the different types 
occur. The facts already recorded, however, 
make it almost certain that the avian type 


is not the commonest one, since the present | 


case is only the second of the kind, against 
fourteen cases in which the isolated bacilli 
have been certainly not avian.— Tubercu- 
losis in the Horse Caused by Bacilli of the 
Avian Type, J. M’ Fadyean, J. Comp. Path. 
& Therap., December, 1918, xxxi, No. 4, 225. 


Provisions for Tuberculous Soldiers. 
—Knopf details the official provisions of the 
War Department, Surgeon General’s Office, 
and of the Federal Board of Vocational 
Education for the treatment and rehabili- 
tation of the tuberculous soldier. The 
author then outlines what the various social 
workers and sick soldiers should know about 
the disease in the form of questions and 
answers. The description of tuberculosis, 
' its early symptoms, causation, methods of 
transmission, prophylaxis and manner of 
treatment of the disease are all considered 
from the standpoint of the patient. Advice 
is also given to those who have recovered 
as to how they should live in order to prevent 
relapses. The Federal Government is doing 
its utmost to place all tuberculous soldiers 
and sailors in need of and desirous for 
sanatorium treatment. Eight sanatoria have 
already been established with a capacity 
for 8000 patients. In addition there is a 
sanatorium for tuberculous sailors, and one 
conducted by the Public Health Service at 
Fort Bayard. A chain of hospitals for the 
tuberculous is also contemplated. 

The former tuberculous need fear nothing 
as much as the dangers of chilling. To 
obviate this proper clothing and the judici- 
ous employment of cold water are the most 
important factors. Breathing exercises and 
outdoor life, the employment of the window 
tent when necessary, are also very important 
adjuncts.—Official Provision for the Tubercu- 
lous Soldiers, and What He Should Know 
about His Disease, S. A. Knopf, N. York 
M.J., March 15, 1919, cix, No. 11, 444. 


Tuberculous Soldiers.—Gaussel was ap- 
pointed in 1914 to reéxamine the men who 
had been discharged from military service 
on account of tuberculosis during the twenty- 
seven years preceding the war. Recently he 
reinvestigated the present status of those 
whom he had passed in 1914 as having re- 
covered sufficiently to be capable of military 
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duty in some form. Of the total 496, 172 
were found unfit forservice; 202 had appar- 
ently completely recovered and were passed 
for active service and 122 had been passed for 
light duty only, the auxiliary service. Of a 
total of 310 accepted, 246 were still in the 
service at the close of the war, including 
135 in active service. Classifying them by 
ages shows that the larger proportion of 
the permanently cured were among the men 
between 25 and 35.—L’utilization militaire 
des hommes, réformés pour tuberculose pul- 
monaire, A. Gaussel, Paris Med., March 1, 
1919, ix, No. 9, 182. 


Tuberculosis at Camp.—The author re- 
ports all available data obtained in the 
examinations of 114 patients diagnosed as 
tuberculous at Camp Cody. All except two 
were white, and their previous occupations, 
family history as far as ascertained, previous 
personal history, and that of present illness, 
the basis of diagnosis, the pathologic con- 
ditions observed, the predisposition to the 
disease, the assumed causes and the labo- 
ratory notes are all taken into account, and 
the results summed up in the following: “1. 
In the cases studied, 114 patients had tuber- 
culosis. Seventy-one had served less than 
six months when first considered unfit 
for active service. 2. Physical strain may 
either make an acute process more active 
or reactivate a healed lesion. 3. Family 
history is of slight value as compared with 
the previous personal records. Some non- 
tuberculous respiratory disease most com- 
monly appears in the latter. 4. Some pa- 
tients with active tuberculosis may feel 
perfectly well, not having any symptoms 
whatever, no cough, no fever, etc. A severe 
symptom, as hemoptysis, may be the first 
warning. A widespread involvement of the 
lung up to this time may exist without 
the patient’s knowledge. 5. The history of 
cough, loss of strength and weight, after- 
noon fever, increased pulse rate and night 
sweats is of less importance in the early 
diagnosis, than that of pleurisy, blood spit- 
ting, excessive expectoration, and frequent 
colds lasting six weeks or longer. Associ- 
ated with this, the most significant physical 
finding is that of localized showers of per- 
sistent, moist rales after expiratory cough. 
6. Pulmonary tuberculosis usually takes a 
general route from apex or upper lobe down- 
ward, and in advanced cases to the opposite 
side. This should be kept in mind in the 
differential diagnosis of pulmonary tubercu- 
losis from the influenzal sequelae.”—Pul- 
monary Tuberculosis at Camp Cody, J. F. 
Studebaker, J. Am. M. Ass., April 5, 1919, 
lexii, No. 14, 983. 
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Tuberculosis among the Colored 
Troops in France.—Attention is called to 
the frequency of tuberculosis among the 
troops recruited among the natives of the 
French colonies in Africa and elsewhere. 
The general condition is not notably modi- 
fied, but radioscopy reveals that they are 
profoundly infected with tuberculosis. The 
change of climate and the physical stress 
of warfare, etc., fan the.latent process into 
a flame. The bronchopulmonary form of 
influenza also found a favorable soil in them, 
with rapidly fatal issue—Fréquence de la 
tuberculose pulmonaire chez les représentants 
des, races colorées, imporlées en France. 
Observations radiologiques, L. Morean, Bull. 
d. |. Acad. d. Méd., February 25, 1919, 
No. 8, 224. 


Prognosis with Glandular Tubercu- 
losis.—Wallgren’s attention was attracted 
to the rarity of lymphomas in persons with 
pulmonary tuberculosis, and to the appar- 
ently benign form of the pulmonary processes 
when they were associated with lymphomas. 
Examining the records at the Upsala clinic 
of 526 cases of tuberculous glands given 
operative treatment from ten to thirty years 
ago, he was able to trace the history since 
in 251 cases. Of the 79 with sound lungs 
at the time of the operation, 63 still are 


free from pulmonary disease; 9 have pul- 
monary tuberculosis; 5 had miliary tubercu- 


losis and 2 tuberculous meningitis. Of the 
29 with pulmonary tuberculosis at the time, 
9 now have clinically sound lungs as also 
3 of the 8 suspects. Of the total gland cases, 
16.5 per cent had pulmonary tuberculosis 
at the time. Of the total 224 traced cases, 
3 per cent had terminated with meningitis 
and 4 per cent in miliary tuberculosis. On 
the whole, the pulmonary tuberculosis in these 
lymphoma cases seemed to be of a benign 
form. In 12 cases with a fatal outcome, 
the interval before death averaged five years; 
the range was from two to eleven years. 
Six of the patients were under 16 and only 
3 over 30 years old. A number of writers 
have mentioned that in certain families some 
members develop pulmonary tuberculosis 
while others develop only tuberculous 
adenopathies and the lungs seem to escape. 
Among 516 tuberculous persons given treat- 
ment at the chest clinic at Upsala, only 
1.7 per cent had a history of enlarged and 
probably tuberculous glands before the onset 
of the pulmonary process. The general im- 
pression from the data presented, including 
a tabulation of statistics from various foreign 
clinics, is to the effect that the glandular 
d'sease augments the res’‘sting powers, and 
determ‘nes a milder course if pulmonary 
lesions develop.— Tuberculous Glandular Dis- 
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ease in Relation to Pulmonary Tuberculosis, 
A. Wallgren, Upsala Laekarefoer. Foer- 
se July 20, 1918, xxiii, No. 1. (Supple- 
ment). 


Prevention of Relapses.—The preven- 
tion of relapses of arrested tuberculosis in 
soldiers is the subject treated by S. A. Knopf, 
New York. A great many return home, 
even from sanatorium treatment, with the 
label of an “arrested case,” and still show 
a lack of resistance to the minor respiratory 
infections on account of the relaxing rest 
cure methods in the sanatoriums, which 
favors the relapse of the tuberculous in- 
fection. This applies, also, to soldiers who 
have had long hospital treatment or who 
have had the arrested tuberculosis excited 
by the hardships of war. The paper is 
mainly a description of the methods of 
massage, hydrotherapy, and exercise, which 
are available for the soldier. All three of 
these methods—massotherapy, hydrotherapy 
and respiratory therapy—may have been 
applied and the patient considered as safe 
against relapses as he can be made; then 
the question of occupation and environment 
arises. If those to whom it is possible can 


‘choose healthful outdoor occupations to 


which they have been accustomed before, 
such are advisable, and for those who cannot 
select them for themselves, Knopf describes 
the hygienic methods which should be em- 
ployed by all soldiers discharged as arrested 
cases of tuberculosis. They should be im- 
pressed with the need of having their lungs 
examined every three months for the first 
year or two, and semiannually afterwards. 
Any intercurrent indisposition or actual dis- 
ease should be considered sufficient cause 
to obtain medical advice.—Prevention of 
Relapses in Cases of Arrested Tuberculosis 
among Soldiers, S. A. Knopf, J. Am. M. 
Ass., February 22, 1919, lexit, No. 8, 539, 


Tuberculin in the Diagnosis and Treat- 
ment of Eye Diseases.—An eye condition 
is tuberculous only when a positive focal 
reaction has been observed. When a posi- 
tive focal reaction cannot be obta‘ned, but 
the patient shows a positive general and 
local reaction. and every other poss ble cause 
for the eye condition has been excluded with 
reasonable certainty, it is of probable tuber- 
culous origin. For diagnostic and thera- 
peutic purposes tuberculin should always be 
used in fresh solution, not over two weeks 
old. The subcutaneous injection alone is 
of value for d’agnos's in eye cond tions; it 
can be used in both children and adults 
with practically no danger. Tubercul’n is 
a valuable remedy in ophthalmic thera- 
peutics, provided it is used in very small 
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doses when the eye affections are positively 
tuberculous, i. e., in eye affections in which 
a positive focal reaction has been obtained. 
Under these conditions there is no danger 


involved. The treatment should be started: 


with a very small dose, 0.0001 mgm., in- 
creasing slowly to the maximum dose that 
the patient can tolerate, in no case exceeding 
1 mgm. During treatment all reactions 
should be avoided. The treatment should 
be long in duration, as relapses are frequent 
in those cases in which treatment has been 
discontinued after an apparent cure follow- 
ing treatment of less than eight months. 
The best results have been obtained in those 
cases in which treatment has been continued 
for several years, and in which an injection 
of the maximum dose had been given once 
every three or four months after an apparent 
cure had been obtained. Tuberculin is of 
least value in cases of chronic uveitis, with 
the exception of heterochromic cyclitis; while 
in cases of scleritis and periphlebitis reti- 
nae treatment with it is most satisfactory. 
Scleritis, deep and interstitial keratitis, and 
iridocyclitis are closely related to each other 
and have not a separate entity, but may 
change from one condition to the other, a 
clinical fact borne out by pathological find- 
ings. Cases of exudative choroiditis are 
seldom of tuberculous origin, the source 
of infection often being the teeth.— Tuber- 
culin in the Diagnosis and Treatment of Eye 
Diseases, E. Térék, Arch. Ophthalmol., May 
1919, xlviti, No. 3, 242. 


Tuberculin in Ocular Tuberculosis.— 
Gardini reviews the testimony for and 
against tuberculin treatment of tuberculous 
lesions in the eye, and states that Campo- 
dénic6 has reported a case of tuberculous 
iridocyclitis which improved under two in- 
jections of tuberculin until almost perfect 
vision was restored. A year later the symp- 
toms returned, still more severe, and fearing 
the loss of the eye from the hypertension, 
iridectomy was done, followed by another 
course of tuberculin treatment which proved 
as successful as before in clearing up the 
eye and restoring vision. Gardini empha- 
sizes the necessity for small doses and avoid- 
ance of febrile reaction, and long continuance 
of the tuberculin to ward off a relapse. 
There is no use in trying the tuberculin for 
ocular tuberculosis if there are already pul- 
monary lesions present. Focal, local and 
general reactions show that we are on the 
right path, but warn us to go slow. The 
local reaction is of no moment except as 
an index of the patient’s susceptibility. A 
focal reaction always occurred in the eye 
affected. He began with 0.0001 mgm. and 
very slowly and tentatively increased the 
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dose to 1 mgm. as the maximum, with four 
or five days’ intervals. Three cases are de- 
scribed, two girls of thirteen and a young 
woman. Thetuberculous keratitis in the lat- 
ter was of three years’ standing and peculiarly 
tenacious. No benefit was apparent under 
the tuberculin treatment. The case teaches 
the lesson not to delay tuberculin treatment 
too long. One of the girls had had keratitis 
for two months which improved to a clinical 
cure under the tuberculin treatment. In 
the other girl iritis, with a solitary tubercle 
and posterior synechia, completely and 
permanently retrogressed under the three 
months’ course of tuberculin treatment.— 
Tuberculin in Ocular Tuberculosis, A. Gar- 
dini, Cronic. Med., October 1918, xxxv, No. 
664, 293. 


Tuberculin Instillation in Tubereu- 
lous Conjunctivitis.—Male, twenty-three 
years old, subject of advanced pulmonary 
tuberculosis, developed granular conjunc- 
tivitis of the left eye in the shape of pale, 
sluggish, trachoma-like granulations at the 
inner part of the bulbar conjunctiva, the 
part below the cornea and the conjunctival 
surfaces of both lids. No improvement 
could be obtained under all ordinary treat- 
ment. Cultures from the sac revealed 
staphylococci and a Gram-positive bacillus. 
Instillations of O. T., beginning with a 
dilution of 0.00001, using 2 drops, and re- 
peating every four days with the same 
amount of a dilution ten times less gave no 
local reaction until a one per cent solution 
was employed. The latter was followed on 
the same evening by a marked local reaction 
with aggravation of all the symptoms. The 
reaction subsided after forty-eight hours, 
when the conjunctiva was found to be much 
clearer and the granulations smaller. Six 
more instillations of the same strength as 
the last were given every ten days. At 
the end of the last reaction the conjunctiva 
showed little evidence of disease. Although 
the tuberculous nature of the process could 
not be proved by histological examination 
there seemed to be little doubt, from the 
refractory nature of the lesion and from 
its reaction to tuberculin, that the con- 
junctival disease was part of the tubercu- 
losis of which the patient was an advanced 
subject.—Granular Tuberculous Conjunc- 
tivitis Treated by Instillations of Tuberculin, 
R. C. Paterson, Am. J. M. Sc., February 
1919, clvit, No. 563, 198. 


Tuberculin Treatment.—Vit6n grows 
enthusiastic over the result of treatment of 
tuberculosis with “ultra small” doses of 
tuberculin which give “ultra gratifying” 
results. By “ultra small” he means 1 per 
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thousand million (A); 1 per ten thousand 
million (B); or 1 per hundred thousand 
million parts (C). The more acute the 
symptoms, the smaller the dose that should 
be used. He regards any general reaction 
as distinctly injurious; the persons partic- 
ularly liable to respond with a general 
reaction are those inclined to asthma, the 
febrile cases, certain dyspeptics, and certain 
persons with painful rheumatism. He makes 
these ultra small doses by taking one part 
of a 1 per ten million dilution and diluting 
it with nine parts of a one-quarter aqueous 
solution of phenol. He found further that 
symptoms following a reactive dose of tuber- 
culin subsided under a following ultra small 
dose of the same tuberculin.—Breves Ano- 
taciones sobre las pequeftas dosis,” y las 
“‘dosis ulirapequenas” enla practicetuberculino- 
terapica, J.J. Vitén, Seman. Med., February 
27, 1919, xxvi, No. 9, 205. 


Tuberculin Treatment of Tubercu- 
lous Epiglottis.—A patient with moder- 
ately advanced pulmonary tuberculosis, nor- 
mal pulse and temperature, presented a 
localized area of inflammation on the right 
upper aspect of the epiglottis. In spite of 
treatment this developed into an ulcer with 
oedema. 

March 15, 0.00001 mgm. bacillary emul- 
sion was injected at the base of the ulcer. 


In twenty-four hours there was a slight 
local reaction with some swelling and red- 
ness and slight elevation of temperature. 
Four days later 0.0001 mgm. of the sdme 
variety of tuberculin was injected and one 


week later 0.001 mgm. In_ twenty-four 
hours a marked general and local reaction 
resulted. The epiglottis was markedly swol- 
len, deglutition was difficult and temperature 
went to 104° F. Fever rapidly subsided as 
did the swelling in the epiglottis. The ul- 
cerated area is now covered with new epi- 
thelium, and there is no evidence of acute 
inflammation. The epiglottis on the right 
side is a trifle thicker, but there are no 
subjective symptoms referable to the larynx. 
The patient’s general condition is better 
than before the reaction. The patient was 
taking artificial pneumothorax at intervals 
during. the treatment.—Tuberculin Treat- 
ment of Tuberculous Epiglottis, H. F. Gam- 
mons, J. Am. M. Ass., May 17, 1919, lezii, 
No. 20, 1459. 


Tuberculin Insufflation on Tubercu- 
lous Soldiers.—Paget describes the method 
he followed in the treatment of soldiers for 
tuberculosis. The paper is based on obser- 
vations of 300 cases. There is a natural 
tendency to improvement at Weymouth, 
where the camp is located, within the first 
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fourteen days, without the employment of 
any remedy. Other means have not ma- 
terially assisted his treatment. Treatment 
is commenced on the third day after ad- 
mission and consists of an insufflation onto 
the surfaces of the ethmoid, superior and 
middle turbinates, and nasal sinuses of 
3005 mgm. of bacillary emulsion. It is 
given every second day up to six doses at 
the end of which time, if the temperature 
is near normal the dose is mcreased to gh, 
mgm. for six doses, and then increased to 
Zo mgm. When the temperature is above 
normal the dose is not increased. Every 
case so treated has made positive and con- 
sistent progress to recovery, including cases 
of hemoptysis which are treated solely on 
the same principles. Six weeks after the 
beginning of the treatment the patients are 
started on breathing exercises to test their 
liability to recurrence. Should the fever 
return the exercises are suspended to be 
speedily resumed. The most important 
reason for these exercises, however, is the 
production of expansion of the bases of the 
lungs which are kept instinctively at rest 
similarly to an injured limb. The men are 
kept at this camp for about two to three 
months when they are ready to be embarked 
for Australia—Military Organization and 
the Treatment of the Tuberculous Soldier, 
Owen Paget, Med. Rec. January 25, 1919, 
xcv, No. 4, 148. 


End Results of Tuberculin.—During a 
period of ten years Shively has treated 57 
patients with tuberculin. Bacilli-emulsion 
has largely been employed, as it is deemed 
the best therapeutic preparation. Twenty- 
four of the patients had previously received 
sanatorium treatment with little benefit; 
38 had positive sputum. Twenty-eight were 
markedly benefited, 15 having made a defi- 
nite arrest of their disease; 19 were benefited 
to a less extent; six were not improved, and 
twelve died from various direct causes. 
Twelve of the “arrested” cases made such 
spectacular progress that the author reports 
them each in detail. Patients with good 
resistance, without fever, and which have 
received some substantial benefit from a 
cure at home or in a sanatorium, but which 
have not reached the “arrest” stage are 
most benefited by tuberculin therapy. The 
remedy should be in use not only in sanatoria 
and dispensaries, but the profession at large 
should be encouraged to use tuberculin. 
While it is important to avoid reactions 
from excessive doses, it is also desirable not 
to waste valuable time by initial adm‘nis- 
trations of such small doses as 7,355,500 
gram, which in the author’s opfnion is as 
inert as water. An initial administration 
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of to cc. of bacilli emulsion 
has never been observed to cause a reaction 
or unfavorable symptom.— The End Results 
of Tuberculin Treatment in Chronic Pul- 
monary Tuberculosis, H. L. Shively, Am. 
Med., January, 1919, xiv, No. 1, 29. 


Chemotherapy in Tuberculosis.— 
There are two solutions of the problem, viz., 
first, some measure which will render the 
system refractory to the action of the tubercle 
bacillus and prevent the development of 
the latter; second, a measure acting upon 
the bacillus itself and killing it in the infected 
organism. Chemical substances which pre- 
vent development of the tubercle bacillus 
in its cultures include the following: Sodium 
nitrate, phenylhydrazin, sodium arsenate, 
allyl sulphide, cadmium fluoride and chloride, 
uranium nitrate and acetate, the sulphates 
of lanthanum, neodymium, and praseo- 
dymium, the salts of silver, gold, and selen- 
ium, barium chloride, the sulphates of zir- 
conium, yttrium, and titanium, glucinium 
sulphate and chloride, nickel chloride, and 
the salts of bismuth. Development of the 
bacillus in culture media is prevented by 
alkalinization with sodium in concentrations 
exceeding N/5, as well as by absence of 
potassium, sulphur, phosphorus, iron, or 
magnesium. On the other hand, the ad- 
dition of but one part in 100,000 of iron 
is sufficient to treble the growth of the 
bacillus. Theapeutically, only the addition 
of chemicals, including alkali, to the svstem 
appears practicable. It would seem diffi- 
cult to prevent the entrance of potassium, 
sulphur, magnesium, iron, or phosphorus. 
Definite knowledge of chemotherapy in 
tuberculosis requires, in the first place, ob- 
servation of the effects of a given chemical 
on cultures of the germ; its toxicity should 
then be studied in animals, likewise its ac- 
tion in experimental and spontaneous tuber- 
culosis in animals, and finally its effect in 
human tuberculosis. The problem of chem- 
otherapy in this disease must be settled in 
its entirety, one way or the other, before 
there is thought of giving it up. In spite 
of the tremendous amount of labor neces- 
sary in carrying out a complete program, 
a definite solution might be reached within 
a few years if the question were taken up 
systematically— La chimotkérapie de la 
tuberculose; dificullés du probléme, L. Rénon, 
Bull. d. V Acad. d. Méd., March 4, 1919, 
No. 9, 254. 


Chemotherapy in Cutaneous Tuber- 
culosis.—As early as 1894 two French 
physicians (the Lutons) had used copper 
preparations in the treatment of cutaneous 
tuberculosis. Later several German inves- 
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tigators experimented with it and prepared 
a compound of copper, lecithin, and cin- 
namic acid, known as lecutyl. This was 
used with notable success in some cases. 
The chief objection was its painfulness. 
Strauss recommended in addition to lecutyl 
the intravenous injection of diamide glycocoll 
copper. Dr. Ellis, in England, working 
independently has elaborated a treatment 
with brass and trinitrophenyl which is com- 
paratively painless, and has given excellent 
results. This method has been used alone 
as well as in combination with heliotherapy 
and good hygienic care. No opinion can 
as yet be expressed as to final cure and 
possibilities of relapse with this treatment. 
Local tuberculous lesions are but mani- 
festations of a generalized process, and their 
cure does not necessarily eliminate the dis- 
ease, but there are indications that chemo- 
therapeutic measures may rid the patient 
of tuberculosis as effectually as specific 
drugs eradicate syphilis. The author re- 
ports two cases treated by the Ellis method, 
one a case of tuberculous ulceration of the 
plantar surface of the right foot, with a 
tuberculous ulcer on the left femur and a 
tuberculous eruption of the trunk, the other 
a case of extensive lupus of the right cheek, 
with lupus areas below the right ear and 
under the chin. The first case was dis- 
charged as cured within eight months of 
beginning the brass treatment. The second 
case was much improved, but was still under 
treatment at the time of the report. The 
chief points of interest in the first case are: 
—the brass paste attacked and destroyed 
the tuberculous infiltrate to which it had 
access; it was specific and selective, having 
no action on the healthy skin; it was in- 
nocuous; the combination of chemotherapy 
and heliotherapy was especially advantage- 
ous; sun treatment alone healed the trunk 
lesions and small femoral ulcer. Sun treat- 
ment might have healed the plantar ulcer, 
but improvement under this method alone 
was very slow, and the extension of the 
ulcer at its periphery was not prevented.— 
Chemotherapy in Cutaneous Tuberculosis, 
H. J. Gauvain, Lancet, March 15, 1919, 
No. 4985, 412. 


Picric Brass Preparations in Tuber- 
culosis.—Through a series of experiments 
and cases, the definite chemical formula 
has been found for a preparation known as 
brass paste; it is made by combining 86 
per cent basic copper sulphate with 14 per 
cent basic zinc sulphate. This paste is ap- 

lied for 48 hours under zinc plaster and can 
be renewed at intervals of two or three days. 


As certain types of tuberculous lesions were 
not. easily reached by the paste, a fluid 
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medium is also employed known as brass 
oil or “bro.” This oil, transparent and 
green in color is produced at a definite 
temperature, over a considerable period; it 
is applied on gauze covered with jaconet, 
and left on two to seven days. ‘The lesions 
which yield most readily to this treatment 
are those produced by lymphatic thicken- 
ings, as well as the general thickenings in 
scrofuloderma. In some cases, with both 
these media, but especially with bro, a 
lighting up of distant foci, or constitutional 
disturbances were noted. To overcome this 
approximately 1 per cent of trinitrophenyl 
(picric acid sens was added to the brass 
preparations; the brass paste combined with 
trinitrophenyl is known as trino-brass, the 
brass oil as trino-bro. After this addition 
metastatic developments ceased, and cases 
of pallor with loss of weight no longer oc- 
curred. The specific action of the brass 
was also increased. Repeated investiga- 
tions have shown these preparations in- 
nocuous in the non-tuberculous except when 
taken by mouth. When the simple brass 
. preparations are used with the tuberculous, 
care must be taken to avoid auto-infection 
from absorption; this does not hold of the 
trinitrophenyl remedies, but here picric 
sensitiveness of the external cutaneous layers 
must be watched for. This is seen only in 
certain individuals, manifesting itself as a 
superficial dermatitis. The trino-bro collar 
is an efficient way of dealing with glands 
of the neck or scrofuloderma; it may be 
applied twice weekly, going all round “the 
neck in a broad layer from ear to collar 
bone. Phylyctens may occur in nasal lupus; 
they should be treated by tuberculin or by 
a dilution of picric bro 1 part to cod-liver 
oil 3 parts brushed on after the eye has 
been made anesthetic. The author’s re- 
sults in a number of cases of cutaneous, 
glandular and bone tuberculosis have been 
excellent; other physicians are also trying 
the preparations. Some experiments have 
been made with other forms of tuberculosis, 
notably abdominal, but the exact method 
and dosage have not yet been determined. 
—Picric Brass Preparations in the Treat- 
ment of Lupus and Other Forms of Tubercu- 
losis, H. A. Ellis, Lancet, March 15, 1919, 
No. 4985, 415. 


Iodine in Tuberculosis.—Seven cases 
were treated with iodine, all ambulant. All 
but two had advanced lesions; one was 
moderately advanced, one an early but not 
incipient case. All but two showed tubercle 
bacilli; these two were diagnosed by radio- 
graph, anamnesis and physical signs. The 
French tincture of iodine (of which 1 minim 
contains 0.1 grain of iodine) was used, begin- 
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ning with one drop in water or milk three 
times a day after meals, increasing the dose 
by one drop per day. The iodine soon 
appears in the sputum. The period of 
treatment varied from two to nineteen 
months, the maximum dose from 21 to 
150 drops per day. None of the seven cases 
lost weight, while three (taking large doses) 
gained from 7 to 26 pounds. In three cases 
iodine had no effect on cough, amount of 
sputum, presence of bacilli, night sweats, 
rales and fever. Toxic symptoms and hem- 
optysis did not occur. Fever disappeared 
in one case, cough improved in another, 
and night sweats ceased in both these cases. 
All patients exercised, and most did a fair 
amount of work.—Jodine in Tuberculosis, 
E. von Adelung and P. F. Abbott, Mil. Surg., 
J anuary 1919, xliv, No. 1, 88. 


Curative Value of Sulphur Dioxide.— 
Tweddell relates in detail how he came to 
experiment with sulphur dioxide in cases 
of pulmonary and laryngeal tuberculosis. 
He at first (July, 1914) advocated the use 
of this gas in cases of pyorrhea alveolaris 
and furunculosis after reading reports by 
J. and R. J. Reynolds of London on the 
curative value of the chemical in a variety of 
infections including bronchiectasis and pul- 
monary tuberculosis. He then read a leaf- 
let by Dr. Gudeman, a Chicago chemist, 
advising physicians to try inhalations of 
sulphur dioxide in pulmonary tuberculosis. 
Gudeman called the drug the can-opener 
of the lungs, inasmuch as its action was 
twofold, germicidal and solvent of the 
necrotic tissue. The results of treatment 
with sulphur dioxide areymarvelous. Areas 
of consolidation disappear after a few weeks 
of treatment, rAles likewise vanish, the pa- 
tients gain in weight and strength, the fever 
is reduced rapidly and disappears and, in 
cases of laryngeal tuberculosis, the return 
of the voice where there had been aphonia 
is quite striking. Patients who could take 
no food on account of dysphagia also do 
well on this treatment, the ulcerations in 
the larynx undergoing healing in no un- 
certain manner. Sulphur candles are too 
irritating. He rather advises the burning 
of a teaspoonful of sulphur on a metal dish, 
the sulphur being ignited after a little 
alcohol has been dropped upon it. The 
best way, however, is the employment of 
a tank containing the chemical in liquid 
form, 8 pounds of the latter lasting about 
eight months. The rate of release of the 
gas from the tank is gauged by watching 
the bubbles it makes in a glass of water. 
A small room without metal fittings is 
selected, the doors and windows are closed 
and the gas is turned on fast. When the 


rience the taste and 
odor of the gas the flow is slowed down to 
about sixty bubbles a minute. The patient 
then takes deep inhalations two or three 
times a minute, holding his breath after 
each inhalation for about five seconds. 
The inhalations are kept up for about 
twenty minutes at one time, the breathing 
being through the mouth, except in nasal 
tuberculosis. When there is much sneezing 
the nostrils are stuffed with cotton; coughing 
occassionally does no harm, but when ex- 
cessive the gas is too strong as will also 
be proven by smarting of the eyes and weep- 
ing. When this is the case, the windows 
are opened for a few minutes and the pro- 
cedure is repeated, using less gas this time. 
In incipient cases the inhalations are given 
three to four times a day, in severer cases 
as many as six times a day. In gastric 
and intestinal tuberculosis dilute sulphuric 
acid by mouth is recommended.—Experi- 
ments with a New and Most Efficient Remedy 
for Pulmonary and Laryngeal Tuberculosis, 
F. Tweddell, Med. Rec., December 21, 1918, 
xciv, No. 25, 1061. 


patient begins to e 


Sodium Morrhuate in Tuberculosis. 
—Sodium morrhuate is a preparation made 
of the sodium salts of the unsaturated fatty 
acids of cod-liver oil after extraction by a 
process similar to that by which sodium 
gynocardate is made from chaulmoogra oil. 
A 3 per cent watery solution, with 0.5 per 
cent phenol added, can be injected sub- 
cutaneously with very little pain. Sodium 
morrhuate has been used for more than a 
year by the author and by other practition- 
ers to whom he supplied it. The dosage is 
usually 0.5 cc. of the 3 per cent solution, 
increased by 2 to 4 minims at each injection, 
which may be given two or three times a 
week, until a reaction occurs; then a week’s 
interval is made and the dose reduced. The 
injections are given subcutaneously until 
they reach an inconvenient size, such as 
2 cc., when intravenous injections can be 
begun with 0.5 cc., gradually increased in 
the same way as the subcutaneous dosage. 
Muir gets the best results by pushing the 
dose until a febrile reaction occurs, and then 
returning to a small dose and increasing 
it again. In febrile cases the doses should 
be smaller and increased more slowly than 
in afebrile cases. He has given as much as 
4 cc. intravenously two or three times a 
week. Improvement was evidenced by re- 
duction and cessation of fever, diminution 
of expectoration and cough, and a steady 
gain in weight, the last being a marked 
feature. The tubercle bacilli in the sputum 
greatly decrease in number and may dis- 
appear in time. They commonly show de- 
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ficient acid staining and a granular or beaded 
appearance, indicating that they are being 
destroyed in the tissues. Other physicians 
have reported favorably on the use of sodium 
morrhuate. Muir considers the drug very 
useful, and notes as striking results rapid 
diminution in the amount of sputum in lung 
cases, diminution of fever in febrile cases, 
increase in weight and strength, diminution 
in the number of tubercle bacilli in the 
sputum. He also noted improvement in 
gland cases. R. Knowles after nearly a 
year’s experience reports marked increase 
in weight as the outstanding feature of 
his cases; with this often a persistently 
normal temperature. The treatment is par- 
ticularly successful in early cases. Sodium 
morrhuate is apparently harmless in the 
doses recommended. However the fact that 
it does cause febrile and local reactions 
necessitates great caution in pushing the 
drug beyond the limits that Sen so far 
proved safe, as there is possibility of harm 
in its injudicious use—A Note on Sodium 
Morrhuate in Tuberculosis, L. Ross, Brit. 
M.J., February 8, 1919, No. 3032, 147. 


Penetration of Medicaments Injected 
into the Trachea.—A substance injected 
into the trachea penetrates in a relatively 
short time into the finest ramifications of 
the air-passages, and may be rapidly ab- 
sorbed. In a tuberculous animal the medic- 
ament thus reaches the lesions and comes 
into intimate contact with them. The 
writers would insist on the importance of 
this observation.— Recherches sur la péné- 
tration d’une substance médicamenteuse dans 
le poumon sain ou tuberculeux par injection 
trachéale, Bossan and Guyeisse-Pellisster, 
Compt. Rend. Soc. Biol., February 22, 1919, 
lexxit, No. 4, 148. 


Therapeutic Injections of Sugar.—Lo 
Monaco brings the subject down to date, 
emphasizing that small doses of sugar pro- 
mote secretion while large doses check it. 
He relates that subcutaneous injections of 
small amounts of sugar increase the secretion 
of milk in women and in cows, without 
modifying the quality of the milk. On the 
other hand, injection of a comparatively 
large amount reduces or arrests secretion, 
as also occurs when a compress dipped in a 
thick solution of sugar (equal parts) is ap- 
plied to arrest superficial or deep hemor- 
rhages. This solution is kept constantly 
on hand for this purpose by several surgeons 
at the large hospitalin Rome. It has proved 
its usefulness after transvesical prostatec- 
tomy, splenectomy, operations on the brain, 
and in uterine hemorrhage. It is constantly 
used for operations on animals, and has been 
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found effectual in reducing suppuration 
and hastening the healing of wounds. This 
action on wounds suggested the use of sugar 
to reduce expectoration in pulmonary tuber- 
culosis, and Lucherini and Galea, his pupils, 
— in several cases these daily injections 
of sugar solution. Their reports were en- 
thusiastic, saying that the secretions, ex- 
pectoration, and night sweats subsided. 
Many private patients after forty-five or 
fifty injections have suspended the treatment 
with no return of expectoration to date. Even 
the moist rales have subsided and several 
of the patients have returned to work, no 
longer a danger for others. The treatment 
is indirect, but there is reason to assume 
that the process in the lung is tending to- 
ward healing. The only drawbacks of the 
method are that the injections are painful, 
and a little cocain has to be added. They 
are also liable to induce fever of a septic 
type in some; in others they arrest fever. 
The sugar treatment displays no efficacy 
in florid phthisis with grave intoxications. 
Its field is in cases in which the acute phase 
is past and the main symptoms are profuse 
expectoration and night sweats, with little 
or no fever, but great debility and emacia- 
tion. In such cases the sugar injections may 
induce actual resurrections. Improvement 
is manifest by the tenth day. This treat- 
ment is very useful also in cases of dilatation 
of the bronchi, in asthma and in emphysema. 
The injections are entirely harmless, the 
toxic dose of sugars being from 10 to 15 
grams per kilogram of body weight. There 
are no contraindications, but the treatment 
should always be under the supervision of 
a physician, and he should emphasize that 
the sugar does not act on the tubercle bacillus 
directly. When there is no further expec- 
toration, the tubercle bacillus dies out from 
lack of a suitable medium for its propagation. 
The sugar injections modify also gastric, 
pancreatic, biliary, renal and other secretions 
as well as bronchial secretion. His pupil, 
Barba, has treated large numbers of the 
tuberculous by this means and kept them 
long under supervision. Lo Monaco does 
not mention the daily dose of sugar injected, 
but it has been stated elsewhere as 5 grams 
of saccharose in 5 cc. of sterilized distilled 
water.—Les injections de saccharose, D. Lo 
Monaco, Presse Méd., December 5, 1918, No. 
67, 617. 


Sugar Treatment.—Rosenthal reports 
a number of cases which apparently confirm 
the indirect curative influence of subcutane- 
ous injections of sugar solution and the still 
more effectual action when given by the 
vein. He gave a series of twenty intrave- 
nous injections of 5, 10 or 20 cc. of a solution 
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of saccharose (equal parts saccharose and 
water), never noting any local or general 
reaction. Tests of the urine, etc., showed 
an activation of liver functioning and of 
the digestive processes in general. The 
most convincing of the cases was that of 
a soldier of 30 with a subacute exacerbation 
of bilateral tuberculous processes trans- 
formed in a few weeks into a quiescent state 
evidently on the way to healing —Emploit 
de la solution concentrée de saccharose en 
injection intraveineuse dans le traitement de 
la tuberculose pulmonaire, G. Rosenthal, Bull. 
d.l. Soc. Méd. des H6p., November 21, 1918, 
No. 32, 988. 


Absorption with Sugar Treatment of 
Tuberculosis.—Bodmer reports the results 
of research on the absorption processes after 
intramuscular injections of 50 per cent sugar 
solution by the Lo Monaco technic. He 
has thus treated fourteen patients, making 
a total of 500 injections. He was surprised 
to find that all the injected saccharose was 
eliminated through the kidneys, and all in 
the course of forty-eight hours. The maxi- 
mum of the elimination was reached in from 
four to seven hours. The sugar was elimin- 
ated without being inverted, and hence can- 
not have any causal therapeutic action, but 
the symptomatic effect of reduction of exu- 
dation and irritation was pronounced, with 
striking reduction in the amount of sputum. 
This action was most evident in the, com- 
paratively recent cases. He has never seen 
such a pronounced effect from any drug, 
and the only explanation can be the modifi- 
cation of the osmosis and, possibly, a vaso- 
motor influence. Other sugars should be 
given a trial, and this treatment be extended 
to chronic bronchitis, etc— Ueber die Re- 
sorptionsverhaltnisse intramuskulaerer Rohr- 
suckerinjektionen und die Saccharosebehand- 
lung der Lungentuberkulose, H. Bodmer, Corr. 
Bl. f. Schw. Aerzte, February 22, 1919, xliz, 
No. 8, 238. 


Light Treatment of Tuberculous 
Bones and Joints.—Rational phototherapy 
is still in its infancy, notwithstanding the 
great advances made in recent years under 
the leadership of Finsen, Rollier and Reyn 
and Ernst. The two latter in the last five 
years have demonstrated that the light 
treatment alone, without the codperation of 
climatic influences, cured as effectually at 
the Finsen Institute at Copenhagen as Rol- 
lier’s mountain climate sunbaths. They 
proved that artificial light can take the 
place of sunlight from the therapeutic stand- 
point. The arc light rays seem to be more 
potent than any other source of radiant 
energy, although some prefer the quartz 
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mercury vapor light. As the latter is less 

nsive to install, the two seashore sana- 
toriums for tuberculous children in Den- 
mark are equipped with this, and Collin 
here reviews the experiences with 138 tuber- 
culous children given this treatment after 
they had failed to show improvement under 
the general measures alone. They were 
thus the severer cases; in 102, general light 
baths were given, in 52 merely local, and 
in 34 regional baths, in some associated. 
The average length of the course of light 
treatment was five months; the range was 
from six weeks to ten months. All this 
material is described in detail, with the 
technic shown in illustrations. 

Recent reéxamination shows that there 
has been recurrence in 13 of the 138 cases; 
in 11 of these 13 cases the course of photo- 
therapy had been less than two months. 
Evidently the treatment was suspended be- 
fore it had answered its complete purpose. In 
the remaining 2 cases, the children had 
other tuberculous lesions besides those that 
had been treated. The results in the total 
138 cases must be regarded as extremely 
favorable. The seashore environment may 
have contributed, but as this alone had 
shown no benefit beforehand, it need not 
be taken much into account in estimating 
the outcome. The relatively rapid cure, 
the absence of disfigurement and the good 
functioning of the limbs are special ad- 
vantages of this phototherapy. The experi- 
ences related impress the wisdom of sending 
children with tuberculous processes in glands, 
bones or joints to a seashore sanatorium 
and supplementing the ordinary measures 
with courses of light treatment, sunlight, 
arc light or quartz lamp. 

In 108 cases the tuberculous lesions seem 
to be cured; in 20 there was great improve- 
ment, and in 12 others some improvement. 
No benefit was observed in 16 cases and the 
lesion progressed in 4; these were cases of 
spondylitis or white swelling of the knee. 
All of the gland cases and tendon sheath 
cases and cold abscesses were improved or 
cured. The children were between 4 and 
15. In one case ichthyosis subsided under 
the light treatment applied for a tuberculous 

rocess. The children sometimes developed 
ever under the exposures, and recurring 
febrile bronchitis was not infrequent. The 
latter may have been the result of chilling 
during the exposures—the quartz lamp does 
not generate much heat—or it may have 
been from activation of latent tuberculous 
peribronchitis. There was complicating pul- 
monary tuberculosis in 6 cases, and in 4 
the exposures had to be suspended as the 
condition was aggravated by them. This 
group includes the two spondylitis cases. 


Keratoconjunctivitis developed in 12 cases, 
and he queries whether this was due to 
injury of the eyes from the light, or activa- 
tion of a latent process, or the result of the 
universal reaction to the toxins. The latter 
seems to him the most plausible explanation. 
An epidemic of varicella in the sanatorium 
did not spare the exposed children, and the 
pustules seemed to be extra large in them, 
resembling actual variola. Erysipelas de- 
veloped in 5 cases, apparently uninfluenced 
by the phototherapy.—Phototherapy of Surgi- 
cal Tuberculosis, E. Collin, Ugeskr. f. Laeger, 
November 21, 1918, lnxx, No. 47, 1841. 


Phototherapy of Laryngeal Tubercu- 
losis.—Blegvad gives an illustrated descrip- 
tion of twelve cases of tuberculous lesions 
in the larynx in which courses of universal 
arc light baths were given by the technic 
used at the Finsen Institute. The lesions 
retrogressed so completely in six of the 
twenty-four cases that the outlook for this 
treatment seems very encouraging in a 
certain proportion of cases. In five cases 
no benefit was apparent, but he has not 
given up hope yet in all of them.— Arc Light 
Treatment of Laryngeal Tuberculosis, N. R. 
Bleguvad, Ugeskr. f. Laeger November, 1918, 
leax, No. 48, 1910. 


Contraindications for Heliotherapy.— 
While in the majority of cases of surgical 
tuberculosis marked benefit is realized from 


partial or total sunbaths, in certain cases ~ 


the lesions seem to be whipped up to greater 
activity. This latter group includes the 
febrile cases. Extreme caution is indispen- 
sable when there is fever of even tenths of 
a centigrade. If the temperature is half a 
degree or more above normal, sunbaths will 
aggravate the condition, and hence helio- 
therapy is contraindicated in these circum- 
stances. Bone or joint tuberculosis is bene- 
fited more by sunbaths than pulmonary 
tuberculosis. Another contraindication is a 
tendency to hemophilia and hemoptysis. 
The sunbaths are liable to bring on hemor- 
rhages difficult to control. Heart disease 
and valvular lesions, no matter how perfect 
the compensation, likewise contraindicate 
heliotherapy. Precordial anguish, palpi- 
tations and syncope are liable to be brought 
on by somewhat prolonged sunbaths. Sierra 
urges to exclude from heliotherapy nervous 
patients because congestions and general 
excitement are liable to follow. Albuminu- 
ria likewise contraindicates it, as the edema 
may spread and fatal uremia develop; hence 
the necessity for analysis of the urine before 
applying heliotherapy. In conclusion he 
warns against sunbath treatment for the 
much debilitated, especially children, for 
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those exhausted by long suppuration, and 

cachexia. He gives only these general prin- 

ciples without citing any specific instances. 

—Some Contraindications for Heliotherapy, A. 

Ibera, November 23, 1918, v, No. 
, 183. 


Artificial Pneumothorax.—The object 
of this series of articles is to give facts based 
on a large experience, and to draw con- 
clusions from these personal observations 
and a careful study of the literature. 

Artificial pneumothorax offers to the suit- 
able patient a means to an end—the end 
sought being a restoration, in the shortest 
possible time, to a workable basis—in other 
words to a life of economic usefulness. 

Peters divides his cases into: 1, The typi- 
cal gas case, which is the unilateral; 2, bi- 
lateral cases with not too much trouble on 
the other side; 3, those with extensive 
trouble on both sides with hopeless outlook, 
and in which the lesser offender is partially 
compressed to relieve symptoms and, 4, 
bleeding cases for arrest of hemorrage. 

To make the indication more general one 
might say that all cases are suitable for 
attempted compression, that have been 
under observation for some time and show 
no improvement under the usual routine. 
This last statement, however, presupposes 
that the opposite lung offers reasonable 
chances of doing the increased work. Other- 
wise the case would not come under general 
gas considerations. 

The great possibilities in the compression 
of early or incipient tuberculosis are dis- 
cussed. 

A note of warning is sounded against the 
use of large amounts of gas at one sitting. 
Small amounts at short intervals will pro- 
duce a perfect compression and not be pro- 
ductive of harm. Large amounts are not 
only unnecessary but can become extremely 
dangerous. The only possible excuse for 
the injection of over 400 cc. is in the treat- 
ment of hemorrhage, when, of course, large 
amounts are needed to insure a rapid 
compression. 

Neither is it necessary to run high positive 
pressures. A pressure maintained at neutral, 
unless there be a large amount of fibrosis, 
will compress a lung and give perfect results. 
Only in a small number of cases is it neces- 
sary to give a positive pressure and then 
never to exceed plus 4. A positive reading 
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must be maintained in fibroid cases in 
order to bring as much pressure to bear as 
possible on the fibrosis. 

Another point of great importance—one 
that spells success or failure more often 
than any other feature—is, with the com- 

ression once established, the necessity of 

eeping it complete. Peters fills three 
times a week until the lung is well tied up 
and then the intervals, the first year, are 
seldom over two weeks apart. Almost 
never does he let the fillings go over one 
month. 

The question of apparatus and technic 
is discussed at length showing the various 
types of machines, needles, filter-bottles, etc. 

With improved technic and greater care 
on the part of the operator, the number of 
complications and accidents have been re- 
duced to a minimum. True, certain com- 
ae are bound to occur no matter 

ow much care is exercised by the physician, 
but the accidents of the earlier attempts at 
compression are now all but forgotten. 

The more common complications are dis- 
cussed together with the more serious as 
air embolism, exudates and pleural shock, 
of which one case is reported in detail. 
Exudates have given more trouble and 
worry both to eaten and patient than 
any other complication. . 

Peters considers the results from two 
standpoints, the immediate and final, the 
final results being, of course, the only ones 
worth while. 

The factor that stands out more than 
any one thing is the extensive amount of 
connective tissue formation—the end result 
aimed at in the treatment of tuberculosis. 

Percentages of results taken from the 
literature and his own percentages are given 
in detail. He claims to have doubled the 
chances of the unfavorable consumptive. He 
has been treating suitable cases for the 
a six years with brilliant results. The 
ast days of the dying consumptive are made 
easier by a relief of the distressing symp- 
toms and many apparently hopeless cases 
are practically cured. 

The entire article treats the subject from 
a sane standpoint and attempts to picture 
the pitfalls in the work, as well as the great 
possibilities of this method of treatment. 
—Arltificial Pneumothorazn in Pulmonary 
Tuberculosis, L. S. Peters, N. York M. J., 
March 29, April 5, April 12, April 19 and 
April 26, 1919, cix, Nos. 13-17. 
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ON OCCULT TUBERCULOSIS 


HENRY SEWALL 
Denver, Colorado 


Clinical and pathological studies of a generation have given a sub- 
stantial basis to the dictum that among human races subject to contact 
with civilization ‘‘Tuberculous infection is universal while tuberculosis 
.is relatively rare.” The former condition, as the writer understands it, 
signifies that tubercle bacilli have penetrated the body and lie dormant 
somewhere, commonly within lymphatic glands, usually after having 
excited only sufficient tissue reaction to clothe them with a specific 
envelope which we know as ‘“‘tubercle.” 

It is believed that certain definite but unknown changes in the vital 
environment, as it were, blow upon the latent spark of life in the dormant 
tubercle bacilli and inflame them to active metabolism and reproduction. 

The inevitable result is a progressive invasion of the tissues of the 
host with such a modification of structure and function as to give rise 
to detectable signs and symptoms which typify what we know as ‘“‘clin- 
ical tuberculosis.” 

The amount of pathological tissue involvement which must supervene 
before activity of the tuberculous focus is recognized is an unknown 
quantity. It depends very largely on the skill and astuteness of the 
medical examiner. It is probably true that any certain clinical recog- 
nition of tuberculosis predicates almost invariably profound and exten- 
sive antecedent tissue changes. 

We have no sure means of ascertaining how long this stage of pro- 
gressive but unrecognizable tuberculosis continues before the clinical 
disease can be discovered. Still less are we able to pass upon the period 
of dormancy of the bacillary foci antecedent to their assumption of 
metabolic activity. The facts justify the assumption that this latent 
period may vary from a few days to many years. As it must be ad- 
mitted that actual organic changes precede by variable extent and period 
the possibility of clinical recognition of tuberculosis, so we-must grant 
that between the dormant stage of the tubercle bacillus and its active 
tissue invasion there is included an era of more or less intensive bacillary 
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metabolism, wherein products are thrown off and cellular reactions are 
evoked—a series of vital changes which, indeed, constitute the essential 
chemical processes of tuberculosis. And yet all these escape definite 
apprehension by our faculties. 

These hypotheses seem clear and irrefutable; they must have been 
entertained many times before. 

But a logical outcome of the premises assumed is a conclusion which I 
have not found distinctly in the literature, certainly not in the practical 
congress of clinical thought. This conclusion is that metabolism of the 
tubercle bacillus, whether a concomitant of its apparently latent life 
or of its most active reproduction, must operate upon its nutritive envir- 
onment and produce therein systemic reactions similar in kind, though 
different in aspect, to those whose effects are familiar in tissue destroying 
“clinical” tuberculosis. Indeed, while we are declaiming within the 
field of a priori speculation it is fair to point out that there must be 
numerically a vastly preponderant incidence of this metabolic tubercu- 
losis over that of the structural disease. 

For sake of convenience the present essay will concern itself only with 
pulmonary tuberculosis. The disease is, broadly speaking, diagnosti- 
cated by the development of various morbid physical signs in the chest, 
whose etiological significance cannot be made certain until a biologically 
late stage of the disease is denoted by the appearance of tubercle bacilli 
in the sputum. Review of the personal histories of numberless cases of 
established tuberculosis has given irrefutable testimony that preceding 
the development of recognizable structural changes in the lungs there 
is usually a prodromal period of symptomatic disorder which, whether 
stigmatizing a single organ or involving the whole organism, is charac- 
terized in general by a deterioration in functional efficiency and dimin- 
ution in the vital reserve power of the body. It is with the vast group 
of subjects who suffer from tuberculous intoxication but who do not 
present the signs of “‘clinical tuberculosis” that this essay deals or, 
more correctly speaking, with that advanced section of the group in 
which may be already demonstrated organic changes in the pulmonary 
structures. This phase of the great disease may conveniently be de- 
nominated ‘‘occult tuberculosis.” This functional impairment of the 
living mechanism is a result that, as pointed out above, should be ex- 
pected from the metabolism of the tubercle bacilli, preceding the recog- 
nizable structural tissue changes incident to their multiplication. We 
conveniently group such functional dyscrasias as “‘intoxications,” but 
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we are still very far from the goal at which we may trace the nature of 
a toxin from its clinical manifestations. A so called ‘‘focal infection,” 
with its nidus of streptococci or other bacteria, may imitate indistin- 
guishably the symptoms of an active tuberculous infection. 

The main problem is to develop a clinical technique by which path- 
ological functional deterioration can be recognized with certainty. Hav- 
ing determined the existence of such insufficiency we proceed to search 
for a seat of infection with a view to control or remove it. 

A survey of the vital mechanism suggests many directions from which 
an estimate of general physiological efficiency might be measured, for 
it must be conceded that no single function can fail without harm to the 
general welfare; the organs of the body work “‘all for one and one for 
all.” The investigator might profitably pursue his studies of efficiency 
along the chain of the acid-alkali balance of the body, or of the specific 
secretory powers of the kidney, or of the temperature regulation, or of 
the basal metabolism. But all these roads to knowledge are obstructed 
with impediments impassable to the man who treats the patient. 

Fortunately there is a vital mechanism which, within limits, is open to 
exact investigation by the simplest apparatus, manipulated with scarcely 
a demand upon technical training. This is that of the circulating blood 
studied through observations of the arterial blood pressure and leading 
to deductions concerning the efficiency of cardiac function and of vaso- 
motor tone. 

The arterial blood pressure may be called the immediate cause of the 
circulation, the heart beat being the remote cause. The volume of the 
vascular bed of the fully relaxed blood vessels is greatly in excess of that 
of the blood itself. Roughly stated, it is a physiological truism that 
the level of arterial pressure is measured by the ratio of output of blood 
from the heart in unit time to the vascular tone which, in turn, deter- 
mines the outflow into the veins. With relaxation of tone the blood 
tends to stagnate in the capacious peripheral part of the vascular circuit 
and to gravitate to the lowest plane whatever the position of the body. 
Without attempting to define exactly the nature and extent of the vaso- 
constrictor mechanisms of the body, it may be assumed that without 
their codperation the heart would soon fail for lack of blood to propel. 
Perhaps the most salient facts of clinical experience depend upon the 
delicacy to impression of vascular tone and its susceptibility to fatigue. 
As I have pointed out at length elsewhere (1), a study of the functional 
power of the tone mechanism furnishes a well-nigh unrivalled criterion 
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of general vital efficiency of the body. Broadly speaking, the systolic 
arterial pressure represents the maximum energy available for the cir- 
culation; the diastolic pressure measures the degree of peripheral vas- 
cular constriction; and the numerical! difference between them, the pulse 
pressure, indicates the nutritive supply to the tissues. In the healthy 
young adult the systolic blood pressure should register between 115 and 
130mm. Hg. A figure of 100 or less indicates insufficient driving power 
for the blood. A pulse pressure under 30 mm. Hg. is a sign of deficiency 
in the pulse wave, and when it drops to 20 to 12 mm. morbid symptoms 
are usually very apparent. : 

But a static estimate of the forces of the circulation gives a very in- 
adequate conception of their efficiency: a physiological mechanism may 
manifest its power or weakness only under strain. 

Fortunately we have an ultra-simple means of submitting the co- 
‘ordinating mechanisms of the circulation to slight and harmless stress 
through which latent functional weakness may be developed. When 
the arterial blood pressure is measured in a subject lying upon the back, 
the sole resistance, aside from ‘‘inertia,” opposed to the blood move- 
ment is frictional. When the subject assumes the erect posture a new 
and quantitatively definite variable enters the circulation, namely, the 
force of gravity. On changing to the upright position there is an in- 
stant tendency for the blood to surge to the lowermost parts of the body. 
Not to dwell unnecessarily upon familiar data, it may be stated that 
the blood tends to collect especially within the capacious ‘‘splanchnic 
reservoir” of the abdomen. Under gravity alone the major part of the 
blood would quickly settle below the diaphragm and the stream move- 
ment would cease within heart, lungs and brain. 

The arterial blood pressure would, of course, measure step by step the 
falling head of pressure. To oppose the postural stagnation of blood 
within the abdomen we know of at least two compensatory activities, 
namely, the tension of the abdominal wall and the tonic contraction of 
the splanchnic vessels. 

It is not necessary to understand the mechanisms involved in causing 
contraction of the splanchnic vessels in order to admit that such tone 
is a manifestation of physiological activity and that its absence when 
needed is a sign of physiological failure. As a matter of fact, in a state 
of health perfect compensation for the pull of gravity is developed in 
the peripheral vascular mechanisms, which we may conveniently assume 
to be under the control of vasomotor centers. On the other hand, the 
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vaso-constricting mechanism is apparently profoundly sensitive to var- 
iations in the fund of vital energy and the blood pressure instantly 
registers any failure in its outflow. 

A study of more than 230 persons in over 350 observations has been 
critically summarized in another place (1). When the blood pressure is 
measured by the auscultatory method and carefully checked by tactile 
observation of the radial pulse, two different manifestations of vaso- 
motor weakness may be apprehended. The first consists in an untoward 
fall in systolic pressure when the patient assumes the standing posture. 
The blood pressures measured in the recumbent position may present 
nothing abnormal except a more or less marked hypotension, but on 
standing the systolic pressure soon begins to fail and sometimes pro- 
gressively falls until the observation must be broken off lest the patient 
succumb to faintness. 

Such extreme examples of circulation failure are exceptional but, in 
spite of the contradictory literature on the subject, I venture to affirm 
that a fall in systolic pressure, ranging from 10 to 20 mm. Hg. on chang- 
ing from the recumbent to the standing posture, is distinctly patho- 
logical. It is easy to realize that marked lowering of systolic pressure 
should lead to acute asthenia, yet there is reason to believe that general 
bodily weakness depends not so much upon fall in systolic pressure as 
upon diminution of pulse pressure. As a matter of fact I have more 
than once been surprised to find, when the history of a patient seemed 
to indicate ‘‘blood ptosis” and a fall of systolic pressure as a source of 
symptoms, that on taking the blood pressures the maximal pressure was 
as high standing as when lying down. In these cases however, there 
was an inordinate rise of diastolic pressure so that the pulse pressure fell 
to a critical level around 20 mm. Hg. My cases showing symptoms of 
circulatory asthenia, all exhibiting subnormal pulse pressure, much more 
frequently suffer their deficiency in pulse pressure through rise of dia- 
stolic pressure alone than through fall of systolic pressure alone. 

The distinction is of practical importance, for, if I may presume to 
conclude from personal experience, the pathology of postural fall of sys- 
tolic pressure is “‘blood ptosis” from lack of vascular tone, and the thera- 
peutic indication is for the support of an abdominal belt. An inordinate 
rise of diastolic pressure signifies rather a vascular spasm and cardiac 
insufficiency; and the indication (as judged by salutary results) is often 
for small doses of digitalis. 
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The second special evidence of what I take to be vaso-motor weakness 
is of a character that apparently has hitherto escaped observation. It 
consists, essentially, in extraordinary rhythmic fluctuations in the height 
of systolic blood pressure, with more or less parallel changes in diastolic 
pressure. In such cases the systolic pressure in inspiration is markedly 
lower than in expiration but the great pressure undulations cover the 
period of several to many respiratory movements. The detection of 
such pressure waves is simple, and it is incomprehensible that they seem 
to have escaped definite investigation. In an appropriate case the max- 
imal arterial pressure may at the outset reach, say, 130 mm. Hg. It 
will be found that the maximal pressure, determined by the initial ‘‘ pop” 
or two of the first phase, oscillates up and down below this point, being 
higher in expiration and lower in inspiration, but the first phase is regis- 
tered at lower levels second by second until, say, at 110 mm. Hg. it is 
still just absent. At this point auscultation is negative, the finger upon 
the wrist shows no radial pulse and the oscillations of the mercury within 
the manometer have nearly come to rest._ Soon the systolic pressure 
begins to rise and quickly approximates its former level. In certain 
persons these waves, vaso-motor, Traube’s, or what not, are obvious 
even in the recumbent posture, but they much more commonly appear 
in the standing position. I have looked upon them as evidence of ob- 
vious effort on the part of the vaso-motor apparatus to play its part 
properly in the maintenance of arterial pressure. They are a sign of 
weakness, for they reveal effort where none should be discerned. I do 
not contend for a moment that such undulations of vascular tone are 
specifically characteristic of “‘occult tuberculosis;” they are only one 
evidence of asthenia whose source must be traced along other lines. 

The conclusions from the observations on which this paper is based 
may well be fatuous, but the author insists that they have been reached 
by the catholic logical method of induction. It was not until scores of 
cases had been studied and it was found that the blood pressure signs 
of functional weakness of the circulation were typical of persons in whom 
it was possible to apprehend or demonstrate static structural changes in 
the lungs that the conception developed that tuberculous intoxication 
was at the bottom of the physiologic asthenia. 

I will now proceed to elaborate the physical signs within the lungs 
upon which are based the conclusion that those organs have suffered 
pathologic structural change which almost invariably escape the appre- 
hension of the examining physician. The diagnosis, as has been pointed 
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out before (2), depends upon the exquisite delicacy of the ear in the 
appreciation of changes in the pitch and quality of vocal sound. The 
important region for exploration is the back of the chest from the level 
of the roots of the lungs upwards. As I have insisted elsewhere (3), the 
old-fashioned air-conducting binaural stethoscope is the instrument of 
choice in this research, since by firm pressure of the bell upon the wall 
of the chest the powerful adventitious vibrations of the wall may be 
largely dampened and leave the intrinsic sounds from the lung within. 

Now, as might be expected from common experience in the physics 
of acoustics, the slightest physical change in the thoracic viscera,—of 
density, of elasticity, of congestion,—so modifies the sound conduction 
and sympathetic vibration within the lungs as to change the normal 
character of the sounds of the spoken voice, as in iteration of the syl- 
lables, ‘‘one, two, three,”’ as heard through the stethoscope applied to 
the top of the chest. There is a normal vocal resonance which has its 
limits of variation which must be learned by experience. The most dis- 
tinctive sign of intense congestion or of increased density, or what not, 
of the sound conducting structure is a change in the quality of the 
transmitted sound. The upper partials of the voice are apparently rela- 
tively strengthened; and we have a vocal expression usually character- 
ized as “‘bronchophony,” but of distinctly higher pitch than in the nor- 
mal subject. Animportant and more advanced sign of structural change 
is the lingering of the spoken sound in something like an echo, as d’Es- 
pine (4) has pointed out occurs in bronchial adenopathy in children. 
In the cases under discussion there may be no demonstrable percussion 
dulness, or change in the respiratory murmur or muscular tension of the 
affected apex, still less are there adventitious sounds of rales, but all of 
these signs may be present, as it were, by suggestion. 

When the patient presenting the vocal signs of high pitched broncho- 
phony, particularly with an echoing residue in the voice, is submitted to 
X-ray photography, it has well-nigh invariably been my experience to 
find that more or less extensive structural changes are demonstrable in 
the lungs or bronchial trees. These changes for the most part pertain 
to the glands and bronchi. The root shadows are abnormally volumi- 
nous; areas of condensation, defined as glands, are conspicuous; and dense 
shadows suggesting calcification are apt to be found. Dense deposits of 
greater or less magnitude may mark the course of the radiations. The 
bronchi of the inspected region are marked by a more or less irregular 
thickening, producing inequalities of shadow along the course of the 
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radiations, which are not accounted for by the optical section of off- 
shoots and which evidently have acquired an increased structural den- 
sity, for their figures withstand an application of developing fluid that 
would obliterate the picture of the normal structures. The parenchyma 
of the lungs themselves may be invaded by minute pathological change. 
At the extreme apex there is visible a reticulation not normally present. 
A terminal bronchus may spread out into a well defined fan shape, some- 
what as pointed out by Dunham and his colleagues (5) or, even more 
characteristically, this parenchymatous area of relatively dense reticu- 
lation may be cut off from obvious connection with the bronchial stem 
in the manner that Childs and I (6) have claimed to be.an important 
criterion of early tuberculosis, though it is also apt to be found in simple 
pneumokoniosis. 

Admitting all the difficulties and uncertainties of X-ray interpretation, 
it seems permissible to attribute these structural changes in the lungs to 
the implantation of tuberculosis; and on this basis there is no difficulty 
in granting a tuberculous origin to the morbid clinical symptomatology. 
Given a case presenting minimal evidences ef pulmonary tuberculosis, 
the presence of well marked vocal bronchophony at an apex is, in my 
experience, a good prognostic sign. It indicates the presence of healing 
fibroid tissue change. On the contrary, relatively slight bronchophony 
suggests fresh tubercle without a due amount of fibroid reaction. These 
views are at present, of course, only impressions. 

It is obviously impossible to prognosticate definitely from such 
data the imminence of the danger of the development of frank 
clinical tuberculosis. Herein the prognosis finds its most  sub- 
stantial basis in that synthesis of all detectable vital reactions of 
the patient on which our medical forbears were wont to depend. I 
have watched numbers of them for periods of ten years or more and there 
has been no development of the disease. It is this consideration which 
has led me to believe that there is a well-nigh ubiquitous affection 
which may properly be designated “occult tuberculosis,”’ because it is 
due to the propagation of the tubercle bacilli but in which the patho- 
logical change does not reach or has not reached the stage of so called 
clinical tuberculosis. ‘The condition seems to represent a disease 
entity with a symptomatology somewhat different from that of the 
active clinical disease. Nevertheless, the biological difference between 
the two states of ‘‘occult” and “‘active” tuberculosis is evidently, often 
if not always, one of degree and not of kind. I have seen cases from 
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the latter class, when ‘‘cured,” revert to the condition of the former; 
and it is not uncommon to apprehend a member of the former class 
when just about to cross the border into the active group. All that is 
intended here is to present and defend the thesis that what we know as 
clinical tuberculosis is fed from an enormous supply of candidates who, 
in certain instances, are segregated from the active group by a bar- 
rier of resistance which is broken down when assaulted by definite 
determinants. 

There is nothing original in this point of view; it is, apparently, the 
expression of current medical thought. This idea of a biological bar- 
rier separating adjacent states of activity in the individual patient 
seems to me important. Is it not a matter of general experience that 
the progress of tuberculosis, for better or worse, tends to present dis- 
continuity rather than uniformity of motion? The present contribu- 
tion frankly presumes to suggest a simple means which may possibly 
be adequate to detect the individuals whose suffering and inefficiency, 
manifested in multifarious ways, depend upon a background of tubercu- 
lous infection, as well as to discern those victims of the latent disease 
liable to develop clinical tuberculosis. 

The outstanding symptoms of the occult affection are nervousness, 
neuromuscular asthenia, easy nervous exhaustion. instability of will. 
The intoxication is manifested not by pulmonary signs and symptoms 
but by insufficiency of one or more of the other vital organs, especially 
those of the internal secretions. I have under observation persons of 
this class whose deficiency in secretions of the pituitary, adrenal and 
| thyroid glands, respectively, is strongly evidenced by their pronounced 
clinical improvement under the artificial administration of the appro- 
priate gland products. In the class of cases under discussion, perhaps 
the most common functional insufficiency is that which pertains to the 
organs of circulation. 

The medical examiner recognizes an abnormality of the circulation and 
usually concludes that his patient is the subject of heart disease; proper 
tests, however, disclose no intrinsic heart trouble but, as pointed out 
above, indicate a lack of coérdination of the organs of circulation and 
especially a weakness of the vaso-tonic system. 

No problem more frequently confronts the general practitioner in 
medicine, and particularly the specialist in diseases of the chest, than the 
definite characterization of the pathological background of a group of 
symptoms, especially common in young adults, in which the outstanding 
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fact is a general lack of functional power or stability. There are no 
absolute localizing signs upon which to pin a diagnosis, and yet there is 
evidently a chronic ailment leading to inefficiency. For about a decade 
I have been more and more impressed with the value of properly 
conducted blood pressure measurements as an index of general vital 
efficiency. 

Such a test necessitates comparisons of the blood pressures obtained 
in the supine and the erect postures. The fundamental sign of func- 
tional inefficiency is a critical lowering of pulse pressure under the 
hydrostatic strain imposed by the erect posture. A pulse pressure 
below 30 mm. Hg. is distinctly subnormal, but in the class of cases con- 
sidered here its value often falls to 20 or even to 12 mm. Hg. It is 
worth observing that such sign of failure does not characterize well 
defined cases of cardio-vascular disease which enjoy anything like ade- 
quate compensation. Neither is it found, usually, in cases of estab- 
lished pulmonary tuberculosis, however incipient. In a survey of 2175 
persons subjected to 400 observations within the past fifteen months, 
mostly patients well enough to visit the offite, it was nearly always pos- 
sible to find a basis for the circulatory weakness either in a ‘‘focal” 
infection or, much more commonly, in a pulmonary change distinguished 
by the auscultatory signs that have been described. X-ray plates of 
the latter class of patients were commonly taken and almost always 
showed alterations which could be attributed to tuberculous infiltration.! 

It may hardly be necessary to point out to the clinician that the 
points of difference in the two categories are not absolute. 

It is an unwritten but inevitable habit of the tuberculosis specialist, 
for personal and admonitory uses, to divide his early cases into two 
groups: (1) those in danger of developing tuberculosis and (2) those who 
have tuberculosis. The former class is included in the ‘‘occult”’ group; 
the latter presents characters more or less common to both. 

The crucial clinical test which has directed investigation of these 
cases has been the postural changes in the blood pressures. It would 
be instructive but impracticable to study in detail the approximately 
400 blood pressure records made within the past year and a half. 
Albeit my thesis may be made clearer, if very inadequately demon- 


1 The plates were nearly all made by my colleague, Dr. S. B. Childs, and his keen and con- 
servative powers of interpretation are represented in my conclusions. It is unfortunate that 
the methods of reproducing such pictures are rarely adequate to illustrate such tissue 
changes as are here in question. 


OCCULT TUBERCULOSIS 


675 


strated, by the analysis of a dozen cases, the first 10 of which illus- 
trate the state of occult tuberculosis and the last 2 are taken to be 


very early examples of the progressive and near-clinical disease. 


All of 


these cases came or were referred for diagnosis. 
In the following tabular statement I seek to contrast the two con- 


ditions as they appear to me: 


Occult tuberculosis 


1. Lack of nervous energy, but excess of 
“nervousness.” 

. Depression of spirits. 

3. Complaint of neuralgic pains, easy ex- 
haustion, bodily weakness, especially in 
the erect posture. 

4, Usually no rise of body temperature. 

5. The sphygmomanometer usually shows 
hypotension, systolic pressure below 115 
mm. Hg. and marked lowering of pulse 
pressure, usually far below 30 mm. Hg., 
in the erect posture. In the erect pos- 
ture there may be a progressive fall of 
systolic pressure or an inordinate rise of 
diastolic pressure. The systolic pres- 
sure may be characterized by great 
“vasomotor’’ undulations, especially in 
the erect posture. 

6. Faintness often attends maintenance of 
the erect posture. 

7. The symptoms and signs point rather 
to disorder of other organs than the 
lungs. 

8. Adventitious crackles or rales in the lungs 
are rare. 


Incipient clinical pulmonary tuberculosis 


1. Excess of nervous energy. 


2. Comparative exaltation of spirits. 
3. Such complaints infrequent. 


4, Afternoon temperature usually elevated. 

5. Though hypotension may be a feature of 
the case there is no critical lowering of 
pulse pressure or of systolic pressure in 
the erect posture. 


6. No symptoms usually supervene in the 
erect posture. 

7. Symptoms usually point to pulmonary in- 
volvement. 


8. Adventitious crackles or rales in lung are 
usual, 


In the table of blood pressure observations the first three columns 
are self explanatory. In the fourth column the letter S heads the 


series of systolic and D that of the diastolic blood pressures. 


The 


pulse rate, P, was taken at the outset, and the tactile blood pressure, 
TBP, was taken at the radial artery after the series of auscultatory 


determinations had been made. 


The column headed PP, represents the 


pulse pressures obtained by subtracting the diastolic from the systolic 


pressure on the corresponding line. 


The blood pressures were taken, 


first with the patient reclining approximately flat and each observa- 


tion was usually repeated two or three times. 
observations in the recumbent posture the subject was made to stand 


After completing the 
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erect and the details were repeated. Each complete observation 
sumed from fifteen to as much as sixty minutes. (See table 1.) 


TABLE 1 
Postural variation of the blood pressures 


BLOOD PRESSURE 


PP S Standing D 


107 72 
102 75 
104 72 


TBP= 101 


92 


TBP= 105 TBP= 100 


84 88 


TBP= 110 TBP= 108 


P= 112 


TBP= 110 


P= 120 


TBP = 108 


SEX ace | 
S Lying D PP 
P= 80 P= 92 
| 35 
1 F. | 32 105 67 | 38 27 
| 32 
TBP =? TBP = 102 | 
P= 70 P= 92 
107 70 | 37 110 92 18 
oie. Te 106 70 | 36 | 108 87 | 21 
110 90 | 20 
TBP = 100 TBP = 96 
P= 80 3 P= 104 
97 62 | 35 107 80 | 27 
63 | 34 103 90 | 13 
TBP = 92 
( P= 96 P= 
113 : 67 | 46 | 118 93 | 25 
£1 om Part 113 70 | 43 | 113 85 | 28 
105 90 | 15 
P= | 
117 70 | 47 122 88 | 34 
115 73 | 42 123 87 | 36 
118 74 | 44 | 110 82 | 28 
| P= 88 P| 
107 60 | 47 | 110 82 | 28 
6; F | 110 70 | 40 | 110 87 | 23 
TBP = 100 | 
P= 78 
103 70 | 33 
7-1 we ist 112 53 | 59 | 101 70 | 31 
109 53 | 56 | 100 80 | 20 
95 78 | 17 
TBP = 95 
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TABLE 1—Continued 


BLOOD PRESSURE 
CASE 
NUMBER 


PP S Standing 


TBP= 118 TBP= 118 


= 84 P= 124 


TBP= 105 TBP= 107 


80 


TBP= 103 


88 


TBP= 123 


P= 100 


| TBP= 110 TBP= 105 


It is necessary to check the auscultatory determinations of the blood 
pressure by the tactile method, which depends upon obliteration of the 
radial pulse at a certain degree of cuff-compression, because, as pointed 
out in the article referred to (1), in the class of cases which forms the 
basis of this paper absence of the first phase of auscultated sounds is 
not uncommon. It must also be admitted that the estimate of dias- 
tolic pressure is sometimes impossible because, occasionally, the inten- 
sity of the sounds of the third phase gradually decreases and thus 
blends with those of the fourth phase, instead of showing the abrupt 
diminution which is supposed to mark the diastolic pressure. 
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5 Lying D D | PP ’ 
P= 80 P= 100 
127 61 66 130 92 38 5 
S |) M bat 121 66 55 125 90 35 
122 67 56 
112 74 38 119 89 30 
109 68 41 | 111 88 23 
9 | M. | 109 69 | 40 | 112 93 19 
110 93 17 
| | 
| P= | | P= 100 
| 114 61 | 53 104 75 29 
10 | M. | 21 110 60 | 50 | 99 75 24 
| | 100 80 20 
a | | TBP = 96 
| 
| | 
| | P=. | | P=116 . 
128 76 52 132 82 50 
it M. - 127 75 | 52 | 130 80 50 
| | TBP=? 
| | | P= 126 
113 60 | 53 | 115 78 37 
12 ye ia 115 60 | 55 110 75 35 
111 75 | 36 


HENRY SEWALL 


CASE HISTORIES 


Case 1. A school teacher, lived in Colorado since infancy, weight 106 
pounds. Feels continuously tired; often “all in.” Had suffered a siege of 
“nervous prostration.” Often depressed and hyper-irritable. Menstruation 
regular, bowels constipated. Cervical glands palpable. Slight echoing bron- 
chophony at right apex and rough respiration at left apex. X-ray indicates 
deposits in the glands along the bronchial radiations and thickening of the 
same. 

Case 2. Had been a premature baby. Severe broncho-pneumonia at age 
of two followed by diabetes as diagnosed by a competent physician. Had had 
the full range of children’s diseases. In early youth adenoids removed and 
later swollen cervical glands, declared to be tuberculous by an excellent sur- 
geon. Health improved greatly after an attack of measles at sixteen and so 
continued until taken ill at college at twenty, then suffered great exhaustion, 
palpitations and haemic murmur of heart with anaemia and low blood pres- 
sure. Had afternoon fever. X-ray diagnosis was made of very slight tuber- 
culosis of lungs. Afternoon fever and exhaustion continued. Was submitted 
to rest cure and course of tuberbculin injections with occasional reactions to 
102°, in an excellent sanatorium in California. During and for one or two 
weeks following each menstrual period her temperature was practically normal; 
then it rose, running from 99° to above 100° until the next period. Felt 
better when temperature was up. Pulse erratic, from 50 to 130 per minute. 
Though temperature persisted she was pronounced an arrested case of tuber- 
culosis. Removed to a well known sanatorium in Colorado where, after care- 
ful study, her symptoms were pronounced to be the result not of tuberculosis 
but of hyperthyroidism; that she never had had tuberculosis. Leaving the 
sanatorium the patient was referred to me by Dr. J. R. Arneill. The patient 
was well nourished and apparently of very even temperament. No enlarge- 
ment of thyroid or symptoms of thyroidism could be made out. There was 
afternoon temperature near 99°-100°. Echoing broncophony was found along 
the course of the upper radiations. Dr. Childs obtained highly satisfactory 
X-ray plates on which he was positive of finding the signs of diffuse, though 
slight, bronchial tuberculosis. Note the lowering of pulse pressure through 
the excessive rise of diastolic pressure on assuming the erect posture. This 
case is cited as showing the practical importance of a method which will point 
to a definite diagnosis where experts differ. 

Case 3. The mother of this girl of fourteen was formerly a case of open 
tuberculosis but for some years her disease has been arrested. The patient 
has been a healthy but apparently “delicate” child of studious habits and un- 
usual intelligence. She was first examined when between seven and eight 
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years of age when the extensive pulmonary broncophony led to an X-ray exam- 
ination. The picture was typical of healed tuberculous bronchial lesions man- 
ifested by apparently calcified deposits in the glands and a parenchymatous 
area stippled with the same. The child, brought up under a hygienic regimen, 
has developed normally but for prolonged periods has been the subject of 
orthostatic albuminaria. It was often impossible to obtain more than one or 
two blood pressure observations in the erect posture because of a gradual 
failure of systolic pressure until the imminence of actual fainting necessitated 
breaking off the examination. The case is regarded as illustrating persistent 
toxemia in arrested disease. 

Case 4. This represents a well nourished healthy looking girl whose sister 
is actively tuberculous and who herself is an attendant in a tuberculosis in- 
stitution. She applied on account of pain in the lower abdomen which was 
doubtless of neuralgic origin. Signs of bronchophony, as described, are found 
in the upper chest. The X-ray picture, while showing considerable thicken- 
ing and irregularity of density in some of the bronchial radiations with occa- 
sional dense spots along their course, is not regarded as certainly diagnostic 
of tuberculosis. The patient feels sick during blood pressure examination in 
the erect posture, its physical basis being found in the lower pulse pressure. 
The patient is believed to belong to the “occult” category and is presented 
because her excellent physique would seem adverse to the diagnosis. 

Case 5. A highly intelligent unmarried woman who has had a long career 
of semi-invalidism. She vainly attempted several times to pursue a collegiate 
course but as often broke down. She is now doing a limited amount of col- 
legiate study. She apparently is a victim of hypopituitarism, and her 
relatively high systolic pressure is possibly due to injections of pituitrin, 
though her endurance is slight, as shown by the first drop in systolic and pulse 
pressures in the erect posture. The auscultatory and X-ray findings classify 
her certainly within the “occult” group. She develops at times slight tem- 
perature after exercise and recently, following worry and overstrain from house 
work, suffered a temporary break down. She had been a diagnostic riddle 
to many physicians. 

Case 6. This unmarried woman belongs to the class most tedious to the 
doctor. Diverse complaints of facial neuralgia, indigestion, physical weak- 
ness, depression of spirits have enthralled her as long as she can remember. 
She is well nourished and still menstruates regularly. There is evidently a 
disturbance of “hormonic equilibrium” and she has improved greatly under a 
course of therapeutic tinkering and was never so well as now. She holds a 
responsible position and has a finecharacter. Physical and X-ray examination 
agree in stigmatizing her as a subject of slight organic pulmonary and bron- 
chial lesions. 
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Case 7. This rather vigorous young man has history and symptoms which 
suggest a mild degree of cholecystitis, but he regards himself as otherwise well. 
His vascular hypotension and the gradual fall of systolic pressure and high 
pulse rate in the erect posture are significant of circulatory insufficiency. Ex- 
amination of his lungs disclosed a suspicious bronchophony at the apices, and 
an X-ray picture indicated deposits in his bronchial glands and changes along 
the bronchi. 

Case 8. Is that of a robust looking energetic man with large responsibilities 
in the insurance business. He has more than once broken down from over- 
work. A year ago he had a streptococcic infection of the prostate gland. 
Some months ago he fainted during a short running match. He has very 
low sugar tolerance. Though his pulse pressure standing is-not very low, its 
relative fall from excessive rise of diastolic pressure is significant. His in- 
creased bronchophony led to X-ray examination when the plate showed evi- 
dence of deposits in the root glands and upper radiations on the right. The 
patient’s career is evidently at a turning point; the explanation of his past 
is to be found in a background of tuberculosis and his safety for the future 
probably depends upon the adoption of measures suggested thereby. 

Case 9. Represents a man very similar to the last. A powerful looking 
man, weight 185. Rather neurotic disposition. No tuberculosis in his fam- 
ily, but one sister insane. Accustomed to outdoor life as an engineer in gov- 
ernment service until two years ago, since which time his work has been of 
confining clerical nature. I first saw him nearly two months ago. Septem- 
ber, 1919, found him convalescent from some slight affection, diagnosed as 
probable influenza, which had been marked by a chill, a few hours of fever 
and cyanosis with exertion. After he had been up and about for more than 
a month there was extreme hyper-resonance in the upper half of his right lung 
posteriorly. His afternoon temperature was 98.8°. X-ray plate showed a 
heart rather broad, the left ventricle somewhat flattened, the “pulmonary 
artery” outlined. The root shadow of the right lung was voluminous, with 
a mass of glandular deposits in its lower pole and somewhat the same in the 
upper pole. The upper radiations were thickened and, what seems to me 
very significant of pathological change, the longitudinal radiations were of 
unequal density along their course. The radiations, with stippling, continued 
through the extreme apex. On the left half a dozen dense spots, 4 or 5 mm. 
in diameter, were found on a line traversing the middle of the lung longitudi- 
nally. On several occasions attempts to take the patient’s blood pressure in 
the erect posture were followed by a fall of systolic blood pressure to below 
90 mm. and excessive faintness. The support of an abdominal belt gave 
great relief and the blood pressure record as shown was taken with it in place, 
more than a month after the patient had been up and about. Note the high 
pulse rate standing with the progressive fall of systolic and pulse pressure and 
rise of diastolic pressure. 
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Case 10. Has his normal weight of 132 pounds. Patient is of nervous dis- 
position and has never been vigorous. No phthisis in family. Taught school 
four months last year and broke down nervously; required three months to 
recover. Physical examination shows wavy respiration at top of right lung 
and a few crackles above the clavicle after cough. Posteriorly there is con- 
siderable vocal fremitus at each apex, audible expiration and marked echoing 
bronchophony. The X-ray plate is distinctive, showing on the right a dense 
and voluminous root shadow and the upper radiations marked by dense irreg- 
ular patches. On the left 2 or 3 large calcified nodules are seen along the 
middle of the lung and a few apparently fibroid speckles along the upper 
radiations. The only abnormality of which this patient was conscious was 
lack of nervous poise and of staying power. 

Cases 11 and 12. Are offered by contrast, for they represent two patients 
who appear to be entering the active stage of clinical tuberculosis. There 
was a rise of temperature within 100° in each and very slight signs of moisture 
at the apices of the lungs. The X-ray plates were fully confirmative. Slight 
organic change was apparent, the plate of case 11 showing rather widespread 
though slight bronchial infiltration of some fundamental trouble. 


SUMMARY AND CONCLUSIONS 


An attempt has been made here to give cohesion and etiological 
significance to a very large group of patients who seek the physician. 

These persons are usually not sick with a definite malady; but there is 
a general functional insufficiency and lack of staying power which can 
be brought out by submitting them to slight physical strain. They 
usually suffer from ill-defined misery. Sometimes complaint is made of 
neuralgic pains in various parts of the body; sometimes of headache and 
dizziness in the erect posture, and nearly always of undue fatigue at the 
end of the day. ‘Nervousness’ is a common characteristic. In women 
the menstrual flow is apt to be scanty or frequently missed. The lungs 
are rarely suspected, but they give auscultatory signs and X-ray pic- 
tures which indicate slight tissue sclerosis involving especially the glands 
at the hilum and the upper bronchial radiations. The body tempera- 
ture is usually not elevated, but may rise slightly after exercise. The 
symptoms may often be traced directly to weakness of the organs of the 
circulation, or to hormonic insufficiency. The medical examiner, ac- 
cording to his individual predilection, would be likely to classify the 
cases under the title of ‘‘neurasthenia” or “‘hypothyroidism” or other 
complex of present interest. It seems probable that they form a large 
proportion of those recruits who were classified by boards of army exam- 
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iners under the title of ‘“‘effort syndrome” or “neuro-circulatory-as- 
thenia.” It has been ventured here to ascribe the symptomatology to 
pathological infection and, excluding the accident of “focal infection,” 
reasons have been given for believing the prime intoxication to be that 
resulting from metabolism of the tubercle bacillus. The tuberculous 
process does not manifest itself as a progressive disease leading to 
extensive pulmonary destruction or cirrhosis but rather to a subtle 
intoxication which undermines the functional powers and coérdination of 
all vital tissues. 

While it seems probable that the subjects of this syndrome supply 
the majority of recruits for the army of clinical tuberculosis, and that 
therefore the recognition of the state is of unbounded prophylactic 
value, most of them probably never develop the clinical pulmonary dis- 
ease and the syndrome is conveniently regarded as representing a 
pathological entity which may be distinguished as “‘ occult tuberculosis.” 

The most valuable objective sign of occult tuberculosis is to be 
found in the reaction of the blood pressures to slight strain such as is 
induced by assumption of the erect posture-after lying supine. 

Vascular hypotension is distinctly the prevailing character of the 
blood pressure in these cases. But the most significant feature is the 
abnormal lowering of pulse pressure and its tendency to progressive 
subsidence when the erect posture is assumed. 

This may be due to inordinate fall of the systolic or to rise of diastolic 
pressure in the upright as compared with the recumbent position. 

While it is not claimed that this pressure change is specific of occult 
tuberculosis, it should, after exclusion of ‘‘focal infection,” suggest this 
condition and lead to the application of diagnostic methods, especially 
X-ray photography. 
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SEROLOGICAL STUDIES ON TUBERCULOSIS 


SECOND CONTRIBUTION: FURTHER OBSERVATIONS ON COMPLE- 
MENT FIXATION 


S. A. PETROFF 


From the Trudeau Sanatorium, Trudeau, New York 


Since our last communication, published in 1917, we have been study- 
ing the experimental and theoretical sides of this problem. During this 
time we have modified some of our methods, and considerably changed 
some of our views on the mechanism and the interpretation of the test. 
Our aim has been to unravel some new facts which may be responsible 
for the reaction. All efforts have met with considerable disappointment; 
and there are no new theories of the explanation of the reaction which 
we can present in this paper. 

Attempts to apply the complement fixation test in the diagnosis of 
clinical tuberculosis have been made ever since the introduction of the 
Bordet-Gengou phenomenon. This attempt has been revived every 
now and then, with the result that the literature has been flooded with 
contributions on the subject. Many investigators are bending every 
effort to make it applicable as a valuable test in tuberculosis or to stamp 
it as unimportant and unreliable. 

Many investigators have devoted all their time to the clinical cases 
and the clinical application of the test, and few have devoted their time 
to the study of the mechanism of the reaction. We have taken many 
things for granted, and anyone who attempts at the present day to 
penetrate by reasoning alone the mystery which shrouds the numerous 
problems of complement fixation will surely fall into error. 

In the past decade many antigens have been introduced. It is not 
our purpose to review the literature at this time. Every originator of 
an antigen has claimed perfect results. But upon repetition by some 
_ other worker using the same antigen, the claims have not been substanti- 
ated. Later we shall deal with this further. 

The work done so far on complement fixation may be divided, as 
to the results obtained, into three groups: (1) those who have a large 
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percentage of positive results, like Miller, Craig and Von Wedel; (2) 
those who have obtained extremely few positive results, like Corper, 
Lange and others; and (3) those between the two groups, having a 
percentage ranging between 65 and 80. We cannot explain this dis- 
couraging discrepancy. We are inclined to believe that the lack of 
complete and careful study of the cases is one cause, and that another 
is the method of performing the test or in not observing the minute 
details controlling and influencing the test. 

In this paper we shall make an attempt to discuss the different phases 
of the reaction and the importance of the minute details which must 
be observed in order to obtain reliable results. Antigens will be fully 
discussed. The different fractions (lipins and protein) of the tubercle 
bacilli will be presented and the antigenic properties pointed out. 


COMPLEMENT 


More work and controversy have arisen over the question of the 
nature and the multiplicity of complements than over any single phase 
of this reaction. The question of whether the serum of one and the 
same species contains more than one complement has been in controversy 
for many years. There are two schools: one, that of Ehrlich, which 
has some American followers; a second, that of Bordet. ‘The former 
believes that there are two complements; one having a strong affinity 
for the hemolytic system, and less affinity for the bacteriolytic system, 
and the second having a strong affinity for the bacteriolytic system, 
and less affinity for the hemolytic system. Bordet’s view is that there 
is only one complement (alexin) present in the system. 

We admit that not every complement is suitable for the reaction in 
tuberculosis. Willson has recently pointed out that a pool of guinea 
pig sera gives the best results, and that every complement must be 
tried out for its complement binding properties before being used. To 
us the most important step is the proper titration of complement. A 
minimal double unit has so far proved the best procedure in our hands. 
A complement weak in its titre must be discarded. We have found that 
the maximum titre of 0.15 cc. of a 10 per cent complement is the limit 
of a single unit, and for the test 0.3 cc. of the same complement must 


be used. 
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PATIENT’S SERUM 


The patient’s serum, when collected a day or two before the test is 
done, has proved in our hands to give best results. We have not been 
able to confirm Von Wedel’s statement which appeared in a recent 
publication that sera when kept in refrigerators for from four to six 
days give better results, and that sera so kept will give us a positive 
reaction where fresh sera give negative results. 


SALT SOLUTION 


Some years ago we noticed that very often we got results which could 
not be correlated with some previous finding. Later on we traced this 
to the salt solution. It was noticed that when freshly distilled water 
was used we obtained the best results. In the last year we have studied 
the importance of the saline used. A small experiment was carried on 
to find the minimal and maximal pH concentration of the salt solution. 
After a series of experiments we came to the conclusion that an 0.85 per 
cent salt solution with a 7 or 7.5 pH concentration was most suitable 
for the test. 


GLASSWARE 


Many have attached very little importance to the glassware. Un- 
clean glassware may influence the final results to a great extent. We 
have found that the best method is rinsing with cold water, boiling with 
sodium carbonate, rinsing again with water, then passing through 1 per 
cent nitric acid, and finally rinsing with water until completely free 
from acid. This latter can be determined with phenolsulphophthalein. 
The pipettes must be treated similarly. These are merely suggestions, 
but they may be of value. 


ANTIGENS 


We may group antigens used in complement fixation in tuberculosis 
into four groups: 

1. Tubercle bacilli, dead or living, intact or pulverized, suspended in 
saline solution. Antigens of this group are suspensoid, representing 
therefore a large surface. Such antigens contain lipins and proteins. 
It has been proved that heating does not alter the antigenic properties 
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to any extent, and that the enzymes which are present in the tubercle 
bacilli play no important part in the reaction. With this type of antigen 
some of the best results have been obtained. 

2. Filtrates of broth cultures of tubercle bacilli, like Besredka’s antigen, 
potato filtrate and old tuberculin. Here again the heating does not 
alter the antigenic properties of the antigen, because Besredka’s antigen 
and old tuberculin are heated preparations. 

3. A group of antigens as represented by Corper’s, Massol and Calmette’s, 
Caulfield’s and other antigens, which are ether-alcohol extracts. Petrofi’s 
methyl alcohol extract and Corper’s autolytic product also belong to 
this group. All are either extracts or derivatives of tubercle bacilli. 

4. A group of minor importance, embracing those antigens which are 
extracts of various tuberculous organs. 

The above antigens represent groups of varied chemical composition. 
First, they contain a large amount of lipins; second, lipins and proteins 
of the tubercle bacilli in combination; and third, antigens supposedly 
free from lipins. 

Attempts at times have been made to show that antigens are of lipin 
nature. Antigenic properties have been extracted with different solvents 
like ether and alcohol. It must be remembered that such extracts may 
lead to great error. It is a well known fact that a solution of lecithin 
may be able to take up readily such substances as protein, trypsin, ren- 
nin and even inorganic substances like ferric oxide. We do not believe 
that as yet we have methods which may give us pure preparations of 
lipins and phosphatids. 


SPECIFIC SUBSTANCE OF ANTIGEN 


To determine what fraction of the tubercle bacilli contains the anti- 
genic properties responsible for the complement fixation the following 
study was undertaken: 

Tubercle bacilli were grown on 4 per cent glycerine broth, and after 
six weeks the broth cultures were filtered through paper filters. The 
solid residues of tubercle bacilli then were washed with sterile distilled 
water until free from broth. Masses of tubercle bacilli were collected 
from the filtered paper and dried im vacuo over sulphuric acid for four 
days. The dried masses of tubercle bacilli thus obtained were pul- 
verized in porcelain ball mills for two weeks. 
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Preparation of substance corresponding to lecithin. (MacLean’s method): 

1. The dry pulverized tubercle bacilli were thoroughly extracted six times 
with an excess of absolute alcohol (Merck). After the bottles containing the 
mixture of alcohol and tubercle bacilli had been shaken for an hour or two 
they were allowed to stand for some time until the bulk of the alcohol appeared 
practically clear. The extraction was always done in an atmosphere of carbon 
dioxide to prevent oxidation as far as possible. Finally the various extracts 
were mixed, and preserved in well-stoppered bottles. These extracts were 
concentrated to a small bulk under reduced pressure at 40°C. 

2. The residue was taken up with a small quantity of ether in which a large 
amount remained insoluble. To this mixture acetone was added, in propor- 
tion 1-5, and the resulting precipitate was collected in a mortar and easily 
pounded together with a pestle. This precipitate was again taken up with 
ether, and again precipitated with acetone, and treated as previously described. 
This procedure was carried out five times. 

3. The precipitates thus obtained were triturated in a mortar with a large 
excess of water, which resulted in a good suspension. One-quarter to one- 
half its volume of acetone was added to this. This process resulted in a large 
amount of white flakes, which floated on the surface of the liquid and were 
easily removed with filter paper. The precipitate was again suspended, and 
precipitated with acetone four times. The use of a small amount of sodium 
chloride in the separation of the phosphatids proved to be of considerable 
value. The filtrates contained carnithin. The solid precipitate which sepa- 
rated was dried by treating it several times with fresh acetone. The acetone 
was separated out by means of trituration with a pestle (in this way the sub- 
stances stick in masses) and taken up with ether, which gave an opalescent 
emulsion. 

4, The ether mixture was centrifugated. The sediment was probably impure 
sphingomyelin. The supernatant ether solution was decanted off and was 
treated with five volumes of acetone. This was centrifugated. The new 
supernatant fluid was decanted, the sediment taken up with ether and centri- 
fugated. The supernatant ether solution was again precipitated with acetone 
and centrifugated. This was carried out four times. 

5. The precipitate was taken up with absolute alcohol. This resulted in 
a turbid mixture, which was then centrifugated. The sediment was probably 
a crude kephalin. 

6. The alcoholic solution which was perfectly clear was concentrated under 
reduced pressure at 40°C. until all alcohol was removed. The residue was 
then taken up in ether and acetone was added in proportion 1-5. The pre- 
cipitates thus obtained gave a clear solution with ether and alcohol. This 
was repeated several times, and the final product was dried in vacuo over 
sulphuric acid. This final product very likely was a mixture of lecithin and 
traces of kephalin. 
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Preparation of substance corresponding to kephalin. (Parna’s method): 
1. Dry pulverized tubercle bacilli were extracted for two days with five 
times their weight of low-boiling petroleum ether (boiling point 30° to 60°C.). 
The extraction was facilitated by shaking the mixture every few hours. The 
extraction was separated from the residue by centrifugation. This extraction 
was performed six times. During centrifugation a large amount of cerebroside 
separates. 

2. All extracts were combined and were concentrated at ordinary tempera- 
ture, and then concentrated under diminished pressure. Low boiling petro- 
leum was then added. On strong suction this was easily evaporated, and as 
a result the mixture was cooled to 20°C., and a large amount of cerebroside 
fell out after centrifugation. 

3. The decanted liquid was further concentrated and was precipitated with 
an excess of alcohol. The centrifugated sediment was then dissolved in 
petroleum ether and again treated with alcohol. This procedure was carried 
out several times, and the final precipitate was dried im vacuo. The mass 
consisted of impure kephalin. 

4, The impure kephalin was allowed to stand im vacuo for fourteen days. 
At the end of this time it was pulverized and taken up with cold ether. The 
mixture was centrifugated and the resulting clear solution let stand in 
the ice box for twenty-four hours. At the end of this time it was again 
centrifugated and the clear supernatant fluid was precipitated with alcohol. 

5. The final step consisted in purifying this kephalin by dissolving it in 
ether and washing it with weak hydrochloric acid until calcium was no longer 
present in the acid. The ether solution was then washed several times with 
water, followed with weak soda and again with water. The final product 
was ether-soluble, precipitated by alcohol. 


Preparation of substance corresponding to cuorin. (Erlandsen’s method): 
1. Pulverized tubercle bacilli were extracted with ether, the ether extract 
decanted, and fresh ether added to the residue. This was repeated several 
times. All the ether extracts were combined and evaporated at reduced 
pressure. The residue was again taken up with ether, when the bulk of the 
extract passed into solution. A white soluble residue was separated upon 
centrifugation. To the concentrated clear ether solution acetone in excess 
was added. The precipitate was freed from acetone, again dissolved in ether 
and precipitated with acetone. 

2. The precipitate was taken up with ether, and alcohol in excess was added, 
which resulted in a precipitate which was increased at 2°C. The alcohol- 
ether precipitate was separated by centrifugation, the sediment washed with 
alcohol-ether, again dissolved in ether and precipitated with alcohol. 
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3. The alcohol-insoluble fraction was mixed with warm alcohol at 60°C., 
in which practically all of the substances dissolved. The warm alcohol was 
decanted off and the residue dissolved in ether and precipitated with alcohol. 
‘This was again treated with warm alcohol at 60°C., and the sediment taken 
up with ether in an atmosphere of carbon dioxide at low temperature, with 
the result that a small amount of material separated, leaving a clear solution. 
‘The clear solution was treated with acetone at 0°C., and the resulting precipi- 
tate was collected by centrifugalization and dried. 

4, The dried material was dissolved in small amounts of acetic ester, freshly 
distilled at 74° to 76°C. This was allowed to stand for twenty-four hours 
at 2°C., with the result that a brown, syrupy mass fell out. Acetic ester 
treatment was repeated, when the substance was obtained free from acetone, 
and the syrupy mass was dried im vacuo over sulphuric acid. 


Preparation of substance corresponding to sphyngomyelin. (Levene’s method): 
1. Pulverized tubercle bacilli were extracted with boiling alcohol, each 
extraction lasting about thirty minutes. A precipitate formed upon cooling. 

2. The precipitate was extracted with acetone and ether. 

3. The undissolved fraction of 2 was dissolved in technical pyridine and 
cooled. After standing a precipitate formed. 

4. The precipitate was taken up with hot glacial acetic acid and cooled. 
Upon cooling a deposit formed. The mother liquid was concentrated under 
diminished pressure and transferred into acetone when a precipitate formed. 

5. This precipitate was dissolved in a mixture of 5 parts ligroin and 7 parts 
of alcohol. Absolute alcohol was then added, resulting in a precipitate. The 
filtrate was put in the ice box for twenty-four hours, and again filtered. The 
final filtrate was concentrated under diminished pressure and poured into 
acetone. 

6. The material thus obtained was purified by recrystallization. This 
recrystallization was carried on until the substances gave a negative orcin 
test in the presence of a trace of copper acetate. 


Protein antigens. The residue of tubercle bacilli after extraction with ether 
and alcohol was evaporated to dryness, and the following antigens were 
prepared: To a portion salt solution was added, in proportion as represented 
in Miller’s antigen; second portion in proportion as represented in Willson’s 
antigen; and the glycerin and sodium hydroxide antigen as previously 
described by the author were prepared. 
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COMPARISON OF ANTIGENIC VALUE 


The antigenic value of the following antigens were tried: apparently 
pure lipins, lecithin, kephalin and sphyngomyelin; a mixture (probably) 
of protein and phosphatides, cuorin and carnithin; a third group of 
antigens rich in tubercle bacillus proteins obtained from the mother 
residue, representing Miller’s and Willson’s antigens, and glycerin 
extracts and sodium hydroxide extracts. Several sera were selected 
which previously had been proved to give a positive reaction, and all 
the antigens were tried at the same time. They were incubated for 
the same period, and the readings were recorded, as usual, twenty-four 
hours after the test had been left in the ice box. The following table 


1 below explains itself: 
3 TABLE 1 


Miller’s suspension. 
Willson’s suspen- 


Sodium hydroxide 
extract......... 0 0 0 0 


Glycerin +++ ]/+++] + | 0 
Glycerin control. 


Note: The dilution of antigens was no easy task. In order to compare the value of the 
antigens the amount had to be varied. The amount used in the test was such as to represent 
as nearly as possible that present in the tubercle bacilli. Most of the lipin antigens were 
anticomplementary in the larger doses than used in the test. 


The lipins gave us no reactions. The mixtures of lipo-proteins ap- 
peared to give us weak reactions and the protein fractions gave us the 
best results. The latter, however, do not appear to be as strong as 
the control which was the glycerin extract of the whole tubercle bacilli. 
It seems that during the extraction we destroy some complex which is 
necessary, and which is of greater antigenic value. 

This observation is in accord with Thiele and Embleton, who found 
that phosphatids give positive reactions to an homologous serum but 
not to any other phosphatid, while on the other hand whole tubercle 
bacilli give positive reaction to all phosphatids and proteins. 
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q 0.8 | 0.6 0.4 0.2 0.1 0.075 0.05 0.01 
Léckthin.......-..| + | ++ | +4 0 0 0 0 0 

Kephalin.........| ++ ++ + 0 0 0 0 

iq Sphyngomyelin....| ++ +4 0 0 0 0 0 0 

+++ ++ 0 0 0 0 0 
‘ Carnithin.........J/++++/++++] +++ + 0 0 0 0 

+++} +++] + 0 0 | 0 
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We do not claim that all our preparations were pure products, but 
we believe that they were as nearly pure as can be prepared by the 
methods available. We have been very careful in the preparation of 
the products, using Merck reagents exclusively in the extractions. 
Where it was necessary we kept our products in an atmosphere of carbon 
dioxid in the dark, and in a refrigerator. 

In the preparation of the lipins we consulted for the most part 
MacLean’s Lecithin and Allied Substances. 


Scheme for the separation of crude products (after MacLean). 


1. Dried tubercle bacilli extracted with ether; the extract filtered. 

2. Acetone in excess added to filtrate; lecithin, sphyngomyelin, cuorin, 
carnithin and cerebrosides are precipitated. 

3. Precipitate taken up with alcohol. 


Soluble part: Insoluble part: 
lecithin (chiefly) kephalin (chiefly); 
also sphyngomyelin 


Treated with ether and cuorin 


| Treated with ether 
Soluble part Insoluble part 


contains consists of | | 
lecithin of traces of Soluble part White 
sphyngomyelin contains precipitate 
and kephalin containing 
cerebrosides and sphyngomyelin 


cuorin and 
cerebrosides_ . 


Unable to obtain any positive results by using ethyl alcohol and other 
extraction, we again took up the question of an antigen obtained by 
methyl alcohol extraction, which we reported in our first paper. Its 
wide application in the Army justified efforts at renewed study of this ' 
antigen. Soon after the introduction of this antigen it was discarded 
by us because it gave too many positive results with clinically inactive 
cases. The second study was more elaborate, but did not reveal any 
new facts. 

Methyl] alcohol extraction of the pulverized tubercle bacilli gives us 
an entirely different result than does ethyl alcohol. After prolonged 
extraction with methyl alcohol at 37°C. the clear supernatant fluid it 
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separated and filtered, and is ready for use. Upon dilution with salt 
solution it gives an opalescent emulsion, without precipitation, which 
is colloidal in its nature. It is interesting to note that ethyl alcohol 
does not remove all the acid-fast properties of the tubercle bacilli, while 
on the other hand the methyl alcohol extracts practically all the sub- 
stances which are stained by acid fuchsin. As the antigen becomes 
older, small white round crystals are deposited on the bottom of the 
container. These crystals are insoluble in water, but are soluble when 
a trace of methyl alcohol is present. This substance or mixture has a 
very high nitrogen content, and appears to be a body belonging to the 
purin class. 

From this study it is clear that it does not matter which antigen we 
use, whether rich in lipins derived from tubercle bacilli, or one containing 
less lipin, or one which does not contain any lipins. Positive results 
can be obtained with any antigens. Probably this means that any 
antigen representing in its physico-chemical state a proper dispersed 
phase is a good antigen. 


PRIMARY INCUBATION TIME 


The primary incubation period of antigen-antibody-complement is 
of the utmost importance. 

In a recent publication Lewis called attention to one very important 
factor, namely, that very little attention has been paid to the time of 
incubation. One hour, as pointed out by him, is not sufficient for a 
complete reaction complex to take place. His,experiments have been 
made with from two to four hours’ incubation. 

Our experience has been that a complete reaction of antibody-antigen- 
complement takes place in about two hours, that further incubation 
impairs the reaction, and that after this time the test becomes somewhat 
anticomplementary, passing the safety margin. We cannot, however, 
compare our results with Lewis’s because of the difference of units of 
complement and antisheep amboceptor used. 

After the hemolytic system has been added, controlling the natural 
antisheep amboceptor, the tubes are returned to the water bath and 
left there until the controls are completely hemolyzed. They are then 
put in the refrigerator, and twenty-four hours later the reading is taken. 
One plus and two plus reactions are recorded as negative; only three 
plus and four plus are recorded as positive tests. 
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THE NATURE OF THE ANTIBODIES 


We have made many attempts to separate the antibodies from the 
serum. At present this point is being investigated by one of our labor- 
atory staff, and the results will be published later. All indications thus 
far show that antibodies are not lipins, but are either protein or sub- 
stances carried with proteins. They are carried down, as pointed out 
by some authors studying other antibodies, with the globulin fraction 
of the serum when precipitated. 


THE MECHANISM OF THE REACTION 


It has been suggested by many investigators who have studied the 
theoretical aspects of complement fixation, that the reaction is a physico- 
chemical phenomenon, and that the antigen-antibody-complement union 
is an elaborate colloidal system. We have given names to many of the 
hypothetical substances, such as complement, antigen and antibody; 
but as soon as we find the underlying factors and understand the reaction 
better, we are very likely to drop these names. The phenomenon of 
adsorption unquestionably plays a very important part in the reaction. 
It is supposed that when a sensitizer is brought in contact with its 
homologous antigen a colloidal complex is formed. This complex later 
adsorbs the complement. The existence of such a complex is indisputa- 
ble because neither antigen nor sensitizer, when used separately in the 
quantity used in the test, does adsorb the complement. This complex 
is governed by several factors; for example, the concentration, the 
external and internal phases of colloidal solution, and the temperature. 
The parallelism of this with the behavior of colloids is so close that it 
strongly supports the view that the reaction is a physico-chemical 
phenomenon. The quantity of antibodies present in a serum which 
can form a complex with the antigen depends upon their concentration. 
A serum with a weak titre of antibodies very often fails to give a stronger 
reaction when twice or three times the quantity of serum is used in the ' 
test; in other words, the greater the concentration of the antibody is, 
the stronger the complex with the antigen is. 
We have no new theories which can be offered to explain the phenom- 
enon of complement fixation. Many have held the view that fixation 
was governed by the precipitation formed during the union of anti- 
bodies with antigens. We have yet to be convinced of this interpreta- 
tion. If we have an antigen like potato culture filtrate and mix it with 
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a serum having a strong antibody content after the usual incubating 
period, no precipitation takes place. Again, in experimental! tuber- 
culosis (sheep) where we have a serum, which with 0.0005 cc. gives us 
a complete inhibition, no visible precipitation takes place. 

The temperature is of no little moment. Antigen and antibodies, 
being colloids, and corresponding very closely to many hydrophilic 
colloids in their behavior to heat sensitiveness, have a definite tempera- 
ture point, which lies between 35° and 40°C., for at these ranges the 
complete complex takes place. If we take a definite amount of patient’s 
serum with a definite amount of antigen and incubate this mixture at 
different temperatures ranging from 8°C. to 56°C., and then add comple- 
ment, we find that as the temperature increaseS the reaction becomes 
stronger, until the optimum temperature is reached, which is between 
35°C. and 40°C. From this point on as the temperature increases, the 
strength of the reaction decreases. 

Bordet noticed that a serum, when brought together with an homol- 
ogous antigen, agglutinated it at 37°C., but such an agglutination after 
the temperature was increased to 50°C. was completely disagglutinated. 
This phenomenon is common to many colloids as shown by Landsterner 
and his collaborators. 


DISCUSSION 


Complement fixation in tuberculosis cannot be compared with the 
Wassermann test. The mechanisms of both are probably the same 
‘in that both reactions very likely are surface phenomena. In the 
Wassermann reaction the turbidity of the antigen plays a very important 
part, as pointed out by H. Sachs and P. Roudoni, who found that the 
manner of diluting plays a very important part in obtaining a proper 
dilution of antigen. As it is a well known fact that the Wassermann 
reaction is not a true antigen-antibody phenomenon but a purely lypo- 
tropic reaction, we are inclined to believe that it is very likely a strictly 
physical phenomenon. 

In what category the complement fixation in tuberculosis can be 
placed is still an open question. 

In the Wassermann reaction we must have some lipins which, when 
suspended in salt solution, constitute a suitable antigen, though not 
specific syphilitic substances. It is not so, however, with complement 
fixation in tuberculosis. Therefore there has been for a long time con- 
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troversy among the workers in complement fixation as to the antigenic 
properties of tubercle bacilli antigens. - 

Is complement fixation in tuberculosis specific? Many investigators 
in this field say no, because many cases with other diseases give period- 
ically positive reactions, as do many so called healthy individuals. Has 
any one up to the present time been able to prepare any antigen by 
taking any protein, lipin or lipoprotein derived from other sources than 
tubercle bacilli, and use them successfully for complement fixation in 
tuberculosis as an antigen? We have been engaged for several years 
in search of such substances to take the place of tubercle bacilli, but 
so far we have failed to find one. If this remains the case, then we must 
admit that tubercle bacilli, filtrates of their cultures, or the products 
of such cultures are necessary as an antigen. We have discussed the 
physico-chemical aspect of this reaction, and in spite of this we must 
admit at present that there is a certain amount of specificity in this 
reaction. Many consider the Wassermann reaction as specific and of 
greater value than complement fixation in tuberculosis, but we are 
familiar with Kolmer’s experiments, who obtained positive Wassermann 
reactions with the serum of a rabbit which had previously been inocu- 
lated with lecithin. This is not the case with complement fixation in 
tuberculosis; positive fixation has been obtained experimentally only 
when we have a tuberculous lesion or the disease tuberculosis. 

Some few years ago we obtained a positive Wassermann reaction with 
the blood of a tuberculous cow, and demonstrated this very often. The 
same thing was also observed with the serum of a sheep which was 
infected with human tubercle bacilli. Neither of these animals had 
lues. The cow was killed recently and the autopsy showed extensive 
tuberculosis. Such a non-specific complement fixation reaction, using 
tubercle bacilli or their derivatives as antigens, has not been demon- 
strated when a normal animal was used. All experimental data at 
hand, obtained from healthy and tuberculous sheep, cows, rabbits and 
guinea pigs, point to the fact that a positive complement fixation is 
present only where the disease tuberculosis is present, and that the 
test is negative with healthy animals. 

Such a conclusion, drawn from experimental data, indicates that when 
a positive reaction is obtained with a human serum, it very likely means 
that tuberculosis is present. 

A positive reaction does not mean only pulmonary tuberculosis. 
Any tuberculous focus produced by tubercle bacilli or a product of 
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tubercle bacilli (antigen) is going to give us antibodies. These anti- 
bodies may be of great or low concentration and a positive reaction is: 
the result. 

We have never claimed that an absolute diagnosis of clinical tuber- 
culosis can be made by complement fixation alone. We have stated 
in a former publication that the value of the test lies, as with most 
laboratory tests, in giving aid to the clinician. This test is merely 
evidence, which the clinician must weigh in connection with other 
evidence in making his diagnosis. If he suspects that a case is one of 
early tuberculosis, a positive complement fixation test will be of some 
value in advising the patient. 

What then, does a negative reaction mean? It means, first, absence 
of complement fixing antibodies, or lack of antibodies with excess of 
antigen or some other substances acting as anti-sensitizers. In the 
latter case we may advance a working hypothesis that very likely the 
antibodies concerned are produced in the patient in question, but the 
effect of a positive reaction is masked, or reduced to negative, on account 
of some inhibitory substance. It is a well known fact that electrolytes 
play a very important part in a colloidal complex, and that some electro- 
lytes inhibit the action of others. For example, calcium chloride is: 
known to decrease the time of coagulation of the blood, while sodium 
citrate acts in a diametrically opposite way. As there are so many 
substances present in the blood serum besides the antibodies, it is not 
surprising that sometimes we get a faulty reaction. If there were some 
method by which we could separate antibodies from the serum, such an 
extract free from foreign substances would without doubt give us the 
most perfect and reliable results. 

We are reluctant to advance an opinion that the test gives us any 
information as to activity or arrest of acase. Our deductions presented 
here are based on experimental data. Shall we discard a test because 
it does not agree with some clinical manifestation? After all, what 
is clinical activity? The question of activity will always arouse debate. 
The opinion of practically every clinician differs in the determination 
of clinical activity, as standards of activity are not the same. The 
work on complement fixation done in the Army cannot be compared 
with our results, reported in former publications, because there ‘is a 
marked difference between the standard used in the Army and that 
used by us. The same is true with the work of many other sanatoriums 
or of individual workers. 
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Complement fixation is not a closed book. The technique of per- 
forming the test must be standardized. The cases must be studied 
better, with details. One test alone means nothing. Specificity is 
indisputable, but, in spite of all this, much work must be done before 
the reaction is understood. Only the reports of trained workers are 
of any value. 


SUMMARY AND CONCLUSIONS 


Complement and serum have been dealt with. The importance of 
the hydrogen ion concentration of salt solution and of cleansing the 
glassware has been pointed out. 

A review of antigens has been presented and their nature and chemical 
composition discussed. 

Substances corresponding to lecithin, kephalin, sphyngomyelin, carni- 
thin and cuorin were separated from tubercle bacilli, and a comparative 
study with some other antigens rich in proteins of tubercle bacilli was 
made. 

Lipins were anti-complementary in large doses, and had no antigenic 
properties in small doses. 

Proteins from tubercle bacilli do not give as strong reaction as an 
extract which contains proteins and lipins. 

Primary incubation time (antigen, antibodies and complement) is 
of great importance, and from one and one-half to two hours will give 
best results. 

Complement fixing antibodies are probably either globulins or sub- 
stances adsorbed with the globulins. 

We are still ignorant as to what is responsible for this reaction. The 
view that the precipitate formed during the union of antibody and 
antigen is responsible, could not be substantiated by us. We have as 
yet failed to demonstrate such precipitate in complement fixation tests 
in tuberculosis. 

The temperature is of great importance, and the optimum seems to 
be between 35° and 40°C. 

We'consider the complement fixation test in tuberculosis more specific 
than the Wassermann test, basing our conclusions on experimental data. 

Complement fixation is only one of the many links in the tuberculosis 
diagnostic chain. 

In order to obtain reliable results the technique must be standardized 
and the test performed only by well trained workers. 
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THE EARLY ROENTGEN DIAGNOSIS OF ULCERATIVE 
TUBERCULOUS COLITIS 


LAWRASON BROWN anp HOMER L. SAMPSON 


From the Trudeau Sanatorium, Trudeau, New York 


Some years ago it occurred to us that the reason that tuberculous 
enteritis was so generally fatal was due to the fact that it was impossible 
by any medical means to give the intestine sufficient functional rest 
to enable it to resist and possibly to recover from its tuberculous lesions. 
An excellent paper by Archibald (1) has shown what may be accom- 
‘ plished by proper surgical measures in carefully selected cases. For these 
reasons it has seemed to us wise to emphasize certain data, not partic- 
ularly new, but certainly very little known, which may suggest the 
presence of tuberculosis of the large intestine, and aid in its early diag- 
nosis. We shall not attempt to discuss the treatment of this condition, 
but refer those who are interested to Archibald’s former paper and to 
his forthcoming monograph on this subject. It might be added, how- 
ever, that for surgical interference to be of any help, the diagnosis must 
be made in many instances long before symptoms, now considered 
characteristic of the disease, make their appearance. We refer to 
chronic, persistent diarrhoea and abdominal pain, tenderness and 
rigidity. 

The reluctance of many gastro-intestinal specialists to make an early 
diagnosis of intestinal tuberculosis emphasizes the importance of the 
procedures we shall discuss. Recently a patient with moderately ad- 
vanced pulmonary tuberculosis saw, on his way back to Saranac Lake, 
a prominent specialist, who stated to him and confirmed it in a letter 
to us, that “no evidence of intestinal tuberculosis was demonstrated” 
in the patient. The patient had also seen, about the same time, a 
pulmonary specialist who had apparently overlooked his intestinal 
tuberculosis, and stated that his lungs.should improve as soon as his 
. indigestion was relieved. At that time the patient had all the symptoms 
characteristic of intestinal tuberculosis, and eight months previously 
we had suspected intestinal tuberculosis, from the constipation and 
irregular fever, and confirmed the diagnosis by roentgenological study. 
698 
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CLINICAL DIAGNOSIS 


The position of intestinal tuberculosis in the minds of many specialists 
to-day is similar to that occupied by pulmonary tuberculosis fifteen 
or twenty years ago. At that time many refused to make a diagnosis 
of pulmonary tuberculosis without finding tubercle bacilli in the sputum, 
and the struggle to overcome this reluctance was long and hard. At 
the beginning of this century the presence in a patient with advanced 
pulmonary tuberculosis of chronic diarrhoea, of more or less pain, of 
tender points in the abdomen, and nothing suggestive of an acute ab- 
dominal condition, led to the diagnosis of intestinal tuberculosis and a 
uniformly fatal prognosis. In a few instances patients placed on treat- 
ment, for example, with small doses of creosote and iodoform, lost their 
abdominal symptoms, which never recurred before death. Such cases 
were looked upon by conservative thinkers as probable mistakes in 
diagnosis. 

At this time the occurrence of tubercle bacilli in the stools was con- 
sidered proof positive of the presence of intestinal tuberculosis. Licht- 
heim (2) in 1883 was the first, it may be recalled, to demonstrate tubercle 
bacilli in the stools, but said that they occurred only in patients with 
intestinal lesions and not in those who swallowed their sputum. Bodo 
(3), as early as 1891, examined the intestinal contents of patients dead 
of pulmonary tuberculosis, and as he found tubercle bacilli where there 
was no tuberculous enteritis, came to the conclusion that the presence 
of tubercle bacilli in the stools was no sure proof of tuberculosis of the 
intestines. We can, nevertheless, recall the amount of time which 
some of our confréres spent in searching for tubercle bacilli in the feces 
in order to confirm a diagnosis of intestinal tuberculosis. Again,.Rosen- 
thal, Strasburger, and Schmidt elaborated special techniques for the 
examination of the feces for tubercle bacilli. Some years later several 
observers, Philip and Porter (4), Laird and Kite (5), Petroff (6), Engleson 
(7) and Klose (8), made routine examinations of the stools of patients 
with pulmonary tuberculosis and arrived at the conclusion that from 
75 per cent to 95 per cent of all patients with tubercle bacilli in the 
sputum had them in the stools as well. These observations were con- 
trolled by animal inoculation. Later Petroff developed a technique 
which enabled him to cultivate tubercle bacilli from the stools, and in 
some instances where they had not been previously discovered by 
staining methods. 
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Walsh (9) in 1909, from his clinical and necropsy studies at the Phipps 
Institute, concluded that 


Diarrhoea, abdominal pain, tenderness and rigidity mean very little or 
nothing in the diagnosis of intestinal tuberculosis. . . . . The diagnosis 
of intestinal tuberculosis cannot be made with the slightest degree of certainty 
from our present known symptoms, and since the condition carries with it an 
unfavorable prognosis, in order to reassure the patient, the nurse, and the 
physician himself, the diagnosis should not be made, so that the patient will 
have a better chance for hopeful treatment. 


These observations, of course, threw great doubt upon the early, or, 
in fact, upon any diagnosis of intestinal tuberculosis and made newer 
methods most desirable. 

It seems hardly nesessary to dwell upon the frequency with which 
intestinal tuberculosis occurs in the late and terminal stages of pul- 
monary tuberculosis, where involvement of the intestines ranks next 
to that of the lung. The autopsy figures vary from 60 per cent to 80 
per cent, and such frequency itself suggests that the complicating 
enteritis and colitis may have much to do with the fatal outcome. It 
is but a step to conclude that in some instances removal of the early 
intestinal lesions might prolong life or even help to bring about recovery, 
for, while tuberculous intestinal ulcers may heal, such healing is, as 
far as we know, infrequent. 


SYMPTOMS 


We have stated that the clinical symptoms of intestinal ulceration 
often occur so late in the course of the disease that a speedy termination 
of the case can be confidently expected. On the other hand extensive 
ulceration may be found at autopsy and no symptoms occur during 
life. Such symptoms, then, may be of little value if remediable measures, 
especially of a surgical nature, are to be applied. We feel that when 
any patient, even in an incipient stage, begins to do poorly, shows no 
increase of pulmonary symptoms or signs, or even what is more important, 
a lessening of signs and symptoms referable to the lungs, intestinal 
complications should be borne in mind. Further, if under these circum- 
stances the patient exhibits extreme nervousness, constipation, slight 
loss of appetite, slight dyspepsia, a feeling of fulness or discomfort in 
the abdomen after eating, in all probability accompanied by gas, so 
frequent in all patients undergoing treatment for pulmonary tubercu- 


{ 
a 
i 
4 
ag 
% 
¥ 
i 


ROENTGEN DIAGNOSIS OF TUBERCULOUS COLITIS 701 


losis, or fails to gain weight under suitable conditions, the probabilities 
of intestinal complications are strengthened. These symptoms may be 
accompanied at times by a very slight and brief attack or attacks of 
diarrhoea, readily amenable to simple remedies. A slight irregular 
rise of temperature may or may not be present. 

As the disease progresses the symptoms increase and depend upon 
the location of the ulcers, the irritation of the nerves, the involvement 
of the peritoneum, and, of course, the effects of the ulceration on the 
intestinal contents (blood and pus). 

In some instances the patients complain that they do not feel well, 
their digestion is neither good nor bad, and they may have a slightly 
irregular temperature, often normal, but at times reaching 99.6° in the 
afternoon. In one such case, a slight thickening of the caecum and 
ascending colon was palpated, and at operation tuberculosis of the 
caecum and ascending colon was found and resected with good results. 
In another case with incipient pulmonary lesions, marked constipation 
was accompanied at times with persistent vomiting or regurgitation of 
food. <A palpable caecum suggested intestinal tuberculosis, which was 
confirmed by X-ray and by operation, with recovery as its results. 

The point that we should like to emphasize at this time is that at 
onset the symptoms of intestinal tuberculosis may be as slight and as 
indefinite as those of early pulmonary tuberculosis. In fact, the term 
“latent” might well be applied to many cases of intestinal tuberculosis, 
for, unless borne in mind and looked for, they escape detection. 


PAIN 


Severe pain is not an early symptom. At first only slight discomfort 
is noticed. A little later, pain, just below the epigastrium, occurs at 
irregular intervals, often late in the morning or in the afternoon, and 
is at first transient, later, more often persisting, crampy or stabbing in 
character (suggesting gas), aggravated by food, relieved by fasting and 
recurring from day to day (Archibald). Sharp and (later) lancinating 
pains may follow a glass of cold milk or even cold water. 


DIARRHOEA AND STOOLS 


At the onset the stools may be mushy and occur once or twice at 
night. Again some have only one loose stool a day accompanied at 
times by tenesmus or griping. In some instances the first manifestation 
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is the disappearance of the previous constipation and the patient remarks 
that his “bowels are better” because they now move without drugs. 
The diarrhoea at first may be so transient and so easily remediable as 
to attract no attention. Later the attacks occur more frequently and 
are more severe. But diarrhoea, even lasting for six to eight weeks in a 
patient with pulmonary tuberculosis, may be due to other causes than 
intestinal tuberculosis. Among those may be mentioned the irritation 
of swallowed sputum. Lebert says that diarrhoea without ulceration 
occurs in one-tenth to one-seventh of all cases coming to autopsy. As 
the disease advances further, the diarrhoea, no longer temporary and 
alternating with marked constipation, becomes more, stubborn and 
' persistent. It has long been felt that the discrepancy between symptoms 
in life, for example, diarrhoea, and the post mortem findings, are due 
to the location of the lesions. Diarrhoea is rarely persistent until the 
disease has extended along the large intestine to the transverse colon, 
and even then constipation may be rather marked and persistent. If 
diarrhoea is persistent, it is probable that the disease has reached the 
transverse colon, though this may be involved without persistently 
loose bowels. 

We should like to draw attention to the fact that the “constipation” 
complained of by some patients may be due to some abnormal abdominal 
sensation attributed by them to constipation, which, in reality is not 
present. It is of interest to note that constipation and diarrhoea may 
alternate to the end of life. 

The odor of the stools is usually fetid and penetrating, even suggesting 
to an experienced observer the presence of tuberculous enteritis. In- 
testinal hemorrhage is rare but at times has led to a fatal termination. — 
It is of slight diagnostic value. Flatulence is very common and “gas 
pains” are frequently described. The temperature may be at times 
more subnormal than usual. A slight rise is often present without any 
increase of physical signs or symptoms from the lungs. Some patients 
have marked mental depression and great and often unaccountable 
nervousness. 

Acute intestinal tuberculosis has been described with symptoms 
suggestive of acute endocarditis or sepsis. We have met with no such 
cases and: the acute cases seen by us are usually due to a tuberculous 
appendix. Intestinal tuberculosis is rare in acute tuberculosis. Several 
cases later shown to be intestinal. tuberculosis have presented the blood 
picture of pernicious anaemia. These conditions, however, are very 
unusual, and none occurred in the cases we are discussing. 
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ABDOMINAL EXAMINATION 


In some instances, as we have said, abdominal examination may 
reveal some localized thickening, but this may frequently occur only 
late in the disease, and then is usually accompanied by localized tender- 
ness. Ulceration of the caecum and colon may occur without thickening 
of the intestine. Tenderness more often occurs when the ileo-caecal 
region is involved, but tender points may occur elsewhere. 


SITE OF THE LESION AND ITS DIAGNOSIS 


The site of the ulcerative lesions in 500 autopsies have been stated 
to be as follows: ileo-caecal region, 85 per cent (confined to this region 
in about 10 per cent); jejunum, 28 per cent; duodenum, 3.4 per cent; 
ascending colon, 51.4 per cent; descending colon, 21 per cent; sigmoid, 
13 per cent; rectum, 14 per cent (Fenwick and Dodwell (10)). Other 
observers have also clearly shown that the jejunum is not spared. 

The symptoms of involvement of the appendix may dominate the 
situation. They may occur in attacks, usually mild. Tenderness may 
persist and a mass, of course, may be palpable. 

The ileo-caecal region is most often involved. The symptoms are 
those described, but later the pain and tenderness are often localized 
to the region and some thickening may be obtained. If there is no 
caecal thickening and the usual symptoms occur with constipation, the 
small intestine may be involved. Archibald, from whose observations 
we have drawn some of these statements believes that alternating con- 
stipation and diarrhoea indicate an involvement of both large and small 
bowel. 


LABORATORY DIAGNOSIS 


Many laboratory tests have been devised but none are pathognomonic 
of intestinal tuberculosis. The whole subject is far from satisfactory. 

1. Tubercle bacilli. Evidence has already been quoted to show that 
tubercle bacilli in the stools are of no value in the diagnosis of intestinal 
tuberculosis. They occur in 90 to 98 per cent of all patients with tubercle 
bacilli in the sputum, irrespective of the intestinal condition. 

2. Pus and blood in stools. The occurrence of either pus or blood in 
the stools points to intestinal ulceration, but both may be lacking and 
tuberculous intestinal ulcers may be preserit. Blood should always be 
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looked for after abstinence from meat for three days. Macroscopic 
blood is rare though Kidd (11) and others have reported deaths from 
intestinal hemorrhage in intestinal tuberculosis. 

3. The blood. The blood in rare instances may give a picture sug- 
gesting pernicious anaemia, but usually the most characteristic finding 
is a leucocytosis with a nearly normal relative count. 

4. Tuberculin. This may cause some increase of pain but aids little 
in diagnosis. 

5. Urine. The urine may show a marked indican reaction. 

It seems likely, in conclusion, that either slight rise of temperature 
without increase of pulmonary symptoms, anorexia: prolonged and 
marked, slight digestive disturbances, regurgitation or vomiting of food, 
nausea, slight abdominal discomfort or actual pain, constipation or 
slight diarrhoea, or constipation alternating with diarrhoea, should 
attract attention to the intestinal tract and suggest possibly tuberculous 
ulceration. It must always be borne in mind that the occurrence of 
several of these symptoms usually takes place only when the process 
is well marked. In fact, any patient with chronic pulmonary tuber- 
culosis who fails to gain weight, or to make satisfactory progress, no 
matter how slight the abdominal symptoms are, should be studied for 
latent tuberculous colitis. The frequency of such symptoms in the 
course of pulmonary tuberculosis is well recognized and we hold that 
in the presence of such symptoms a diagnosis of intestinal tuberculosis 
cannot be made positively, except by roentgenological study. It is 
possible that X-ray examinations of the intestines may eventually 
become part of the routine work in many sanatoriums for pulmonary 
tuberculosis, and in every instance, no advanced case should be subjected 
to radical treatment until the intestinal tract is studied by this method. 


ROENTGENOLOGICAL EXAMINATION: PREVIOUS WORK 


For some years the medical profession has had at its beck and call 
a technique which disclosed the variations in the motility and contour 
of the large intestine. It is rather curious that so few have made use 
of this procedure in the study of tuberculous colitis. As far as we are 
aware the first to call attention to hypermotility of the caecum in Ameri- 
can literature was Pirie (12) who, after carrying out work suggested by 
Archibald, wrote a paragraph in the article by Archibald already referred 
to. He states that in tuberculosis of the caecum he was never able to 
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visualize the barium meal in the caecum and was greatly disappointed. 
By careful observations repeated at one-half hour intervals, repeated 
from four to twelve hours, he was able to show that the tuberculous 
caecum retained none of the barium meal which normally should have 
accumulated there. He based his conclusions on a study of about 12 
of Archibald’s 27 cases. 

It was quite natural that we should have undertaken the study of 
this method of early diagnosis as so many suspicious cases came under 
our observation. After our work was nearly completed we discovered 
that in 1911 Stierlin (13) of Basel studied 6 such cases, which later went 
to operation by Wilms. In these cases the absence of barium or bismuth 
shadows at certain times in certain sites, when normally they should 
have been present, suggested hypermotility. Stierlin diagnosed upon 
this fact the presence of ulceration of the large bowel at the site which 
threw no shadow. In six such cases of tuberculous colitis and in one 
of chronic non-tuberculous ulceration, his diagnosis was confirmed at 
operation. 

Several years ago it occurred to us that the only treatment of tuber- 
culous enteritis that promised much relief or even suggested the possi- 
bility of cure was surgical intervention, which led us eventually to discuss 
the subject with Archibald. For this reason and because we have had 
an opportunity of seéing clinically and of studying roentgenographically 
some of the cases later operated on by Archibald, and by R. M. Brown, 
our interest in the subject has increased, and especially so since we have 
been impressed with how little the general medical profession and, for 
that matter, even specialists in tuberculosis, gastro-enterology, and 
roentgenology, know of the technique necessary to make a diagnosis of 
tuberculosis of the large intestine. 


TECHNIQUE 


The technique varies very little from that used in most roentgen 
laboratories. The day before the examination the patient is requested 
to abstain from taking any laxative. At an appointed hour the next 
morning he isgivenabarium suspension onan emptystomach. (Formula: 
1 tablespoonful cocoa, 1 tablespoonful sugar, 1 tablespoonful flour, 4 
ounces barium, milk to make 16 ounces.) The examination during the 
ingestion of the meal was often omitted, on account of the patient’s 
condition. However, it is not usually of any importance in this work. 
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Six hours after taking the meal the patient is examined fluoroscopically 
and roentgenographically. This examination is important, as at this 
hour, one should visualize the caecum and probably the ascending colon. 
An examination at every half hour for the next hour or two may be 
necessary to catch the caecum partially or wholly filled. When possible 
the patient is examined at eighteen hours, but always at twenty-four 
hours. The eighteen hour examination may make the twenty-four 
hour examination unnecessary. Plates are absolutely necessary at all 
examinations. A day or two later the patient returns for a barium 
enema, having taken an ounce of castor oil eighteen hours before the 
enema is administered. The enema is administered by low gravity 
pressure, ten to twelve inches, and the injection observed fluoroscopically. 
When the enema is seen to have reached the caecum, or as, in many 
cases, has passed through the ileocaecal valve, it is stopped and a plate 
made in the prone position. 


NORMAL MOTILITY 


For convenience we may say that the normal stomach empties itself 
in from three to six hours. The head of the barium meal reaches the 
ileo-caecal valve in from one to three hours. The ileum empties itself 
in from five to nine hours. The caecum is seen in from two to four 
hours after the ingestion of a meal. Six hours after taking the meal 
the head of the column is seen at the hepatic flexure or splenic flexure. 
Complete evacuation of the meal takes place in about thirty-six to 
t forty-eight hours. The caecum remains well or partially filled from 
E the fourth to the thirty-sixth hour. 


PATHOLOGICAL HYPERMOTILITY 


The first rather marked variation in the above order of things to 
attract our attention was the rapidity with which the barium passed 
through the large bowel. Complete evacuation often occurred in from 
twenty to twenty-four hours, although it is not unusual, in a certain 
number of cases, to find a small amount of barium in the rectum at 
this hour. In many cases (usually the more positive), in six hours 
the head of the column could be seen in the sigmoid and rectum, while 
at the same time there was a small retention in the stomach. In view 
of the fact that the patients manifesting this hypermotility had not 
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taken any cathartic for thirty-six hours prior to the examination, this 
rapid progress through the large bowel needed explanation. Upon 
closer observation it was noticed in many of the cases that apparently 
the caecum or caeco-colon was the seat of this definite hypermotility. 
A typical illustration is case 7875. Six hour examination: no trace of 
barium beyond the ileo-caecal valve; terminal ileum well filled. Nine 
hour examination: faint traces of barium in the caecum; fair amount 
around the hepatic flexure. This case would seem to indicate that the 
caecum and caeco-colon refused to retain the material delivered to it 
and passed it along about as rapidly as it was received. In none of the 
cases later proved at operation to be tuberculous were we able to visualize 
a well-filled caecum or caeco-colon, with the usual smooth haustral 
sacculations. It appeared as though the ulcerated portion of the bowel 
was unable to retain the usual amount of barium or, indeed, seemed to 
be completely emptied. In many of the positive and probable cases 
there was noticed a definite ileal stasis! at six hours with hypermotility 
in the caecum at subsequent examinations. Whether this apparent 
stasis was due to stricture, spasm of the sphincter, or regurgitation, it 
is difficult to say. The last would seem to be very likely in many of 
the cases. | 

The question arose immediately, could conditions other than ulcera- 
tion of the caecum or ascending colon produce this rapid type of hyper- 
motility with its peculiar attending features? A few control cases were 
examined after the administration of a cathartic (castor oil) and while 
there was an increase in rapidity of the passage of feces through the 
large bowel, the bowel did not present the same manifestations as are 
seen in those cases proved to have had tuberculous colitis. The former 
cases showed smooth haustration, and while the contents moved along 
more rapidly than when not under the influence of the cathartic, a 
spastic or ragged contour was never visualized. 

A few cases of acute or habitual diarrhoea produced about the same 
manifestations as were observed in those which took cathartics. A 
study of an article by Jordan (14), in which he illustrates a number of 
cases of colitis and diarrhoea, fails to reveal any indication of the hyper- 
motility observed in tuberculous colitis. From a study of the prints 
in articles by Imboden (15) and Spriggs (16), it seems possible to exclude 


1 We considered ileal stasis present if at the six hour examination the following was ob- 
served—stomach seven-eighths or completely empty, ileum well filled, no barium having 
reached the caecum. 
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definitely disease of the appendix as the cause of these manifestations. 
George and Leonard (17), in their book, apparently make no mention 
of such a picture due to any other cause. ; 


FILLING DEFECTS 


The second and probably more important manifestation observed 
was the spastic appearance of that portion of the bowel later proved 
to be involved, usually the caecum or caeco-colon. The smooth haustral 
sacculations were absent and the bowel had a distinctly irregular and 
ragged appearance. In the positive cases the affected portions of the 
bowel were only partially filled. Under the fluoroscope barium was seen 
to enter the diseased caecum, but a few minutes later had passed on 
to the transverse colon. In some cases while palpating the abdomen 
in the region of the ascending colon the barium shadows were seen to 
move out of this portion of the bowel, even though no more barium had 
entered it, and vis-a-tergo could apparently be excluded. We have not 
been able to reproduce this particular manifestation in cases having 
apparently no tuberculous colitis. 


STUDY OF BARIUM ENEMA 


In many of the cases we were unable to administer barium enemas 
owing to the weakness of the patients, who, however, usually had a 
positive diagnosis. With the administration of the enema, in some 
cases, the barium was seen to move slowly, as a smooth mass, until 
it reached the suspected portion of the bowel where it stopped. It 
was usually necessary to increase the gravity pressure in order to fill, 
in part, this portion of the bowel, which at times showed here and there 
irregular stringlike barium shadows extending from the main column 
of barium into the portion of bowel we were attempting to fill. These 
manifestations suggested that the suspected portion of the bowel was 
in a state of spasm or collapse, and refused to receive the barium enema. 
By manipulation, however, it could usually be filled fairly well. In 
many cases, nevertheless, the filling was only temporary, for this portion 
of the bowel apparently developed a contraction or spasm, and the 
barium column was seen to move analward rather rapidly. In a few 
instances the ascending and transverse colon emptied itself completely, 
producing a dilatation of the distal colon. The plates taken at this 
time which were considered to give positive evidence showed a definite 
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filling defect in one or more portions of the bowel, usually the caecum 
or caeco-colon. So far we have been unable to discover any condition, 
apart from intestinal ulceration, which produced this picture. 


ANALYSIS OF RESULTS 


In all 110 cases were examined: 3 cases (3 per cent) were negative for 
pulmonary tuberculosis; 6 cases (5 per cent) had only suspected pul- 
monary tuberculosis; 11 cases (10 per-cent) had incipient pulmonary 
tuberculosis; 68 cases (62 per cent) had moderately advanced pul- 
monary tuberculosis; and 22 cases (20 per cent) had far advanced 
pulmonary tuberculosis. 

Among the negative and suspected or doubtful pulmonary cases there 
was no roentgenological evidence of tuberculous colitis. In these groups, 
however, there were a few cases which showed a mild hypermotility. 

Of the 11 incipient pulmonary cases, 7 were negative; 1 gave doubtful 
roentgen findings; and 3 gave positive findings. Of the last named 
1 was proved at operation; 1 died of pulmonary and intestinal tuber- 
culosis (?); and 1 is alive, not operated on. 

Of the 68 moderately advanced pulmonary cases, 44 were negative; 
15 doubtful; and 9 positive. Of these, 4 were proved at operation, 
while 5 were not operated. 

Of the 22 far advanced pulmonary cases, 5 were doubtful. Of these, 
3 were not operated, and 2 are dead; while 17 are positive, of which 9 
were verified at operation, 3 are dead and 5 not operated. 

In many of the foregoing cases the operative findings tallied very 
closely with the diagnosis as to site and extent. The remainder, how- 
ever, revealed more extensive ulceration than the plates or screen indi- 
cated. This can be readily explained for the reason that the barium 
remained such a short time in the diseased areas, particularly in the 
transverse and descending colon, that it was mere guess work when these 
portions of the bowel were under consideration to confirm or exclude 
tuberculous changes. Then again, the motility of this part of the bowel 
would in all probability have to be studied at different hours. The lack 
of haustration would depend largely on the character and quantity of 
the barium visualized. 

Through the kindness of Drs. Robert M. Brown, R. C. Paterson, 
S. F. Blanchet and Charles C. Trembley, we have been enabled to study 
roentgenographically some of their cases. It is interesting to note that 
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in this second set of similar cases, the results were identical with those 
mentioned above. 

We have intentionally omitted from this article any mention of the 
diagnosis of tuberculosis of the small intestine. So far as we are aware 
no one has yet been able to diagnose definitely tuberculosis of the small 
intestine. This should always be borne in mind in suggesting operative 
measures. We have at present the problem under study and hope to 
arrive at its solution. 

A number of cases classified as doubtful, which presented on clinical 
study all the typical symptoms of intestinal tuberculosis, revealed at 
the roentgen examination a fairly marked tendency towards hypermo- 
tility, which was not sufficient, however, to enable us to regard it as a 
positive finding. Further, the caecum at the six hour examination 
(which usually extended over a period of at least fifteen to thirty minutes) 
never assumed its normal pouch-like appearance, but appeared more 
or less narrowed, or was distinctly incompletely filled, even though 
barium was seen distal to this site. The diameter of this portion of the 
bowel was apparently less than that of the ascending and transverse 
portion. Normally, it may be recalled, the caecum is larger in diameter 
than any portion of the colon with the exception of the sigmoid and 
rectum. Furthermore, fluoroscopic examinations were necessary to 
confirm these data. The outline, while not typically ragged, did not 
reveal the smooth haustral sacculations normally seen. Finally, we 
should like to call attention to the fact that some of these cases were 
put in the doubtful group because we thought the plate might have 
been taken at a time when the characteristic appearance of the caecum 
was not present. Had we waited, a few minutes later we might have 
observed this portion of the bowel practically empty. ‘The enema plate, 
as a rule, with the possible exception that the caecal shadow was defi- 
nitely narrower than the ascending colon, revealed no abnormalities. 
A few of these cases have been operated on and found tuberculous. 
Further, we would not like to assert that the absence of detectable 
hypermotility and filling defects absolutely excludes the possibility of 
tuberculous colitis. The presence of a beginning hypertrophic colonic 
tuberculosis may cause not only lack of emptying but even caecal reten- 
tion at the end of twenty-four hours. 
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CONCLUSIONS 


1. Tuberculous colitis can be diagnosed clinically with a considerable 
degree of certainty when the disease is far advanced. 

2. On the other hand, in the early or latent stages, when remediable 
measures may prove of avail, the clinical picture may be of little aid 
in diagnosis. 

3. In all stages certain shadows cast by the barium meal at the end 
of six, eighteen and twenty-four hours determine definitely the presence 
of colonic ulcerations, but their absence does not absolutely exclude it. 

4. The roentgenological picture shows hypermotility and spasm, or 
filling defects. 

5. The presence of such a picture in a patient with pulmonary tuber- 
culosis should lead to a definite diagnosis of colonic tuberculosis. 

6. Tuberculous colitis occurs far more frequently than hitherto con- 
sidered and must be excluded in all advanced cases, and in any early 
case with any abdominal symptoms, before submitting the case to 
radical treatment. 

7. No examination of a patient with pulmonary tuberculosis can be 
considered complete to-day without a roentgenological study of the 
intestines. 


Key to characters, numbers and abbreviations used in tables 


Pulmonary condition: N, negative; D, doubtful; I, incipient; MA, moderately advanced; 
FA, far advanced. 

Roentgen classification: Pb, peribronchial. 1. An area of parenchymatous infiltration 
including to the superior margin of the first chondro-sternal junction on one or both sides, 
or, to the superior margin of the second chondro-sternal junction on one side. 2. Greater 
than 1; an area of parenchymatous infiltration including to the superior margin of the second 
chondro-sternal junction on one or both sides, or, to the superior margin of the third chondro- 
sternal junction on one side. 3. Including anything greater than 2. 

Tubercle bacilli: X, positive; O, negative; blank, no record. 

Six and twenty-four hour examinations: Il, ileum; Ce, caecum; HF, hepatic flexure; TC, 
transverse colon; DC. descending colon; R, rectum. Sl, slight; X, barium present; O, barium 
has passed this site. The blank spaces indicate that the head of the barium column has 
not reached these sites. 

Abdominal symptoms: 1, Diarrhea; 2, nausea; 3, pain; 4, indigestion; 5, vomiting; 6, con- 
stipation; 7, nervousness; 8, gas. 
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DIAGNOSIS OF TUBERCULOUS COLITIS 


ROENTGEN 


REFERENCES 


(1) ArcHTBALD: Trans. Nat. Assoc. Study and Prev. Tuberc., 1917, xiii, 117. 
(2) Licuruetm: Fortschr. d. Med., 1883, 8. 
(3) Bopo: Gaz. Med. di Torino, 1891, 793. 
(4) Purtre AND Porter: Brit. M. J., 1910, ii, 184. 
(5) Larrp AND Kite: J. Med. Res., 1913, xxix, 31. 
(6) PETROFF: Personal communication. 
(7) ENGLESON: Beitr. z. Klin. d. Tub., 1915, xxxv, 37. 
(8) KiosEe: Miinch. med. Wchnschr, 1910, Ivii, 133. 
(9) Watsu: N. Y. Med. J., 1909, xc, 100. 
(10) FENWICK AND DopwWELt: Lancet, 1892, July 16. 
(11) Kipp: Allbutt’s System Med., v, 216. 
(12) Prete: (See Archibald’s article, loc. cit.). 
(13) Strertin: Munch. med. Wchnschr., 1911, lviii, 1231. 
(14) Jorpan: Arch. Roentgen Ray, 1914, xviii, 328. 
(15) ImBopEN: Am. Jr. Roentgenol., 1915, ii, 582. 
(16) Spriccs: Lancet, 1919, i, 91. 
(17) GeorGE AND LEONARD: The roentgen diagnosis of surgical lesions of the gastro-intes- 
tinal tract, Boston, 1915. 


DESCRIPTION OF PLATES 


Fic. 1. NoRMAL PLATE, Stx Hours, PRONE, AVERAGE MOTILITY 


Note well filled ascending colon and first half of transverse, with smooth haustration. 


Fic. 2. Same CASE AS FicurE 1. TWENTY-rouR Hours, PRONE, AVERAGE MotItity. 
BoweEt WELL FILLED, SMOOTH HAUSTRATION 


Fic. 3. CAsE 7822. Srtx Hours, PRONE 
Note ileal stasis, no barium having reached the caecum. Referred for pulmonary tuber- 
culosis. Leucocytes 16,000. Definite abdominal symptoms with pain. Site of X-ray lesion: 
ascending and first portion of transverse colon. At operation all of small bowel, and large 
bowel as far as splenic flexure tuberculous. Operation, short circuit, of no avail, followed 
in three months by death. 


Fic. 4. SAME CASE AS FIGURE 3. TWENTY-FOUR Hours PRONE 


Note irregular filling of ascending colon with absence of haustration. 


Fic. 5. SAME CASE AS FIGURE 3. ENEMA PLATE, PRONE 


Note lack of haustration in ascending and first portion of transverse colon. Enema has 
passed into the small bowel. 


Fic. 6. CAsE 7875. Srx Hours PRONE 


Note ileal stasis, no barium shadows having reached the caecum. Questionably faint 
traces of barium in descending colon. Referred for pulmonary tuberculosis, far advanced. 
Emaciation, persistent diarrhoea, abdominal pain. Site of X-ray lesion: diagnosis of tuber- 
culous colitis (site not determined) made on ileal stasis at six hour examination, plus practi- 
cally complete absence of barium shadows at twenty-four hours. Death a few months after 
diagnosis of tuberculous colitis was made. 
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Fic. 7. SAME CASE AS FicurE 6. TweENTyY-FouR Hours, PRONE. MARKED HyPERMOTILITY 


Fic. 8. Case 5058. Srx Hours, Prone. HEAD OF THE BARIUM COLUMN SEEN IN RECTUM 


Note absence of barium shadows in ascending colon. Referred for pulmonary tubercu- 
losis. Definite periodic abdominal symptoms with pain. Site of X-ray lesion: caecum and 
caeco-colon. No operation. Twenty-four hour plate showed bowel entirely empty. 


Fic. 9. SamE CASE AS FIGURE 8. ENEMA PLATE, PRONE 


Note filling defect in caecum and caeco-colon and questionably in middle of transverse 
colon. 


Fic. 10. Case 7514.. Srx Hours, Prone. Spastic, RaAGGED APPEARANCE OF CAECUM 


Referred for pulmonary tuberculosis. Several attacks of abdominal pain, with diarrhoea. 
Site of X-ray lesion: caecum and caeco-colon (indicated by lines). Death a few months after 
diagnosis of tuberculous colitis had been made. 


Fic. 11. Same CAsE AS Ficure 19. Twrnty-rourR Hours, PRONE. MARKED 
HYPERMOTILITY; PRACTICALLY ALL BARTUM SHADOWS IN RECTUM 


Fic. 12. 8544. Hours, PRoNE. MARKED HYPERMOTILITY; ALL BARIUM 
Has PASSED INTO SIGMOID AND RECTUM 


Referred for pulmonary tuberculosis, far advanced. Alternating constipation and diar- 
rhoea. Symptoms of acute appendicitis. Palpable mags in the ileo-caecal region. Site 
of x-ray lesion: diagnosis of tuberculous colitis (site not determined), made on the absence 
of the caecal shadow plus marked hypermotility. At operation, tuberculous ulcers scattered 
through the large and small bowel. Death a few months after diagnosis of tuberculous 
colitis. Prior to death increase of all abdominal symptoms. 


Fic. 13. Case 7733. Srx Hours, Prone. Spastic, RAGGED APPEARANCE OF CAECUM 
AND CAECO-COLON. HypERMOTILITY; HEAD OF THE COLUMN IN RECTUM 


Referred for pulmonary tuberculosis, far advanced. Definite abdominal symptoms. 
Site of X-ray lesion: caecum and caeco-colon (indicated by lines). Death a few months 
after diagnosis of tuberculous colitis had been made. Twenty-four hour examination; 
marked hypermotility, bowel entirely empty. 


Fic. 14. Case 10,090. Srx Hours, Prone. INCOMPLETE FILLING oF CAECUM. HEAD 
OF THE BARIUM COLUMN IS IN THE RECTUM 


Referred for pulmonary tuberculosis, moderately advanced. Definite abdominal symp- 
toms, diarrhoea, vomiting, pain, nausea. Site of X-ray lesion: caecum and probably ascend- 
ing colon. Transverse bowel suspected. Twenty-four hours: bowel is entirely empty. 


Fic. 15. Case 10170. Srx Hours, Prone. Firiinc Derect mv ASCENDING COLON AND 
HEPATIC FLEXURE 


Referred for pulmonary tuberculosis, far advanced. Definite abdominal symptoms, 
diarrhoea, pain. Site of X-ray lesion: ascending colon and hepatic flexure. Twenty-four 
hour plate; bowel entirely empty. 


¢ 
‘Ba 
i 
4 
| 
fy 
4 
4 


9 


a 
4 oO 
A 
: 
e 


: 
- 
: 
if 
x 
4 
j 
i 
i 
‘ 4 
~ 
721 


TT OT “SIA 


5, 
‘ 
a 


ST 


ing 
hea 
i 
é 
| 
j 
{ 
+ 
j 
J | 
{ 
| 
i 
{ 
| 
{ 
723 
ry 


MEDICAL NOTES, ABSTRACTS AND REVIEWS 


Authors are requested to send abstracts or reprints of their papers to the Abstract Editor. 
Dr. George Mannheimer, 41 West 51st Street, New York, N. Y. 


Remarkable Case of Artificial Pneu- 
mothorax.—A young seamstress, with bi- 
lateral pulmonary involvement, received a 
pneumothorax of the right side in June, 
1913. She began to improve, went through 
a period of serous effusion without note- 
worthy incident and became selfsupporting. 
From 1914 to 1917 her temperature was 
normal, but the pulse always a little acceler- 
ated, her weight somewhat under normal. 
Suddenly in September, 1917, after hard 
garden work, fever developed with expecto- 
ration of thin foul fluid. Amphoric phenom- 
ena were discovered at the right apex and 
a diagnosis of perforation was made. The 
patient lived a month and died of broncho- 
pneumonia. Autopsy revealed a completely 
collapsed lung, save for adhesions at the 
apex, which walled off an area of ulceration. 
It was this thin wall which finally gave way 
under stress of physical labor. The col- 
lapsed lung was reduced to the consistency 
of hardened liver. The heart was displaced 
to the right. The history of the case indi- 
cates that the patient would probably have 
died soon after coming under observation, 
had it not been for the induction of pneu- 
mothorax.—Case of Artificial Pneumothorax 
of Four Years’ Standing, Broncho-Pneu- 
monia; Autopsy, E. A. Gray, Ill. M.J., April, 
1919. 


Double Pneumothorax.—In a case 
treated by artificial pneumothorax on the 
right side a definite pocket of gas between 
the base of the lung and the diaphragm was 
discernible through the fluoroscope on the 
fifth introduction of the nitrogen. After 
the eighth treatment the area above the 
diaphragm on the left side showed a slight 
transparency, and after the ninth treatment 
a very distinct pneumothorax was seen on 
both right and left sides, lifting the bases 
of both lungs away from the diaphragm. 
This was due to the existence of a patency 
between the right and left pleural spaces, 
well defined when viewed through the fluoro- 
scope. The patient was able to be up and 
walk around the grounds of the hospital 
with little discomfort. The continuance of 
the artificial pneumothorax was, however, 
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deemed inadvisable, and the gas was with- 
drawn by reversing the method of its in- 
troduction. Even after this withdrawal the 
left lung showed a triangular transparent 
area indicating some retention.—A Case of 
Double Pneumothorax, A. McCallum, Brit. 
M.J., March 15, 1919, No. 3037, 305. 


Pneumothorax Paradox.—It would nat- 
urally be supposed that when one lung is 
put out of action by the induction of pneu- 
mothorax in pulmonary tuberculosis the 
patient would be short of breath. The op- 
posite is the case, however, in most instances. 
The author mentions two cases of his own 
in which shortness of breath was much re- 
lieved by the induction of pneumothorax. 
These are merely instances of what is an 
ordinary experience in successful cases. The 
explanation, no doubt, is that the dyspnea 
in phthisis is not mainly mechanical and 
due to the amount of lung tissue disabled, 
but is chiefly toxic, and the induction of 
artificial pneumothorax reduces the output 
of toxins. This is an important point in 
deciding what cases are suitable for this 
treatment. The more extensive the disease 
in the lung to be compressed, the less is the 
strain of extra work thrown on the other 
lung.—Pneumothorax Paradox, F. C. Coley, 
Brit. M.J., March 15, 1919, No. 3037, 304. 


Dangers of Artificial Pneumothorax. 
—Distressing symptoms immediately fol- 
lowing the inflation of the pleural cavity have 
been reduced to a minimum in the experience 
of all those operators who adhere to the 
later advice given by Forlanini and others, 
never to inflate with more than 300 cc. under 
low pressure at the first sitting. Air embo- 
lism is of rare occurrence.. Among the causes 
responsible for collapse during or soon after 
the operation are to be considered: cocaine 
poisoning, puncture of the heart, spontane- 
ous pneumothorax and pleural shock. While 
cases of idiosyncrasies to cocaine have been 
noted, these are quite rare and shock from 
this cause is seldom, if ever, encountered 
inasmuch as this complication is as apt to 
be met at reinflations as at the initial filling. 
There are two records of cases of shock 


due to puncture of the heart in which the 
organ was displaced by adhesions. Spon- 
taneous pneumothorax is quite a common 
complication and may occur days after the 
last inflation, proving that it is produced 
by too tensely stretched adhesions which 
rupture as result of too high tension in the 
pleura, by coughing or other strain. This 
accident takes place more often when no 
attempt at artificial pneumothorax is made 
than when this is done, suggesting that in 
many cases, at least, the operation is not 
responsible. Pleural shock has often been 
mistaken for air-embolism and is second in 
frequency of occurrence to pleural effusion. 
Anesthesia of the tract is supposed to pre- 
vent this mishap, but a review of cases 
reported shows that it has occurred more 
often with local anesthesia than without 
it. The symptoms of shock may be very 
mild, such as a fainting spell, or quite severe 
with unconsciousness, aphasia, clonic con- 
tractions, rapid, weak and irregular pulse.— 
The Dangers of Artificial Pneumothorax, B. 
Stivelman, N. York M.J., February 1, 1919, 
cit, No. 5, 187. 


Artificial Pneumothorax—Conclusions: 
1. Consider the possibility of using artificial 
pneumothorax in every case of pulmonary 
tuberculosis. 2. Use every hygenic method 
first and then if the chance of improvement 
following pneumothorax appears good, use 
it. 3. Artificial pneumothorax should not 
be used as a last resort, asa rule. 4. After 
the pneumothorax is started and there are 
good prospects of a complete collapse, the 
treatments should be administered often. 
It is best to give 300 cc. at the initial attempt 
and then it should be given every two or 
three days until the lung is collapsed. The 
amount to be given at each operation being 
dependent upon the manometric reading. 
5. If, after a few attempts, numerous adhe- 
sions are present preventing a complete col- 
lapse, the case should be given up as a failure. 
6. The ulcerative case offers the best results. 
Unilateral cases without much sputum and 
fever should not be treated with pneumo- 
thorax, even though their entire lung is full 
of large, moist rales. The collapse would in 
these cases tend to tear up the fibrosed 
areas.—Observations on the Pneumothorax 
Treatment of Pulmonary Tuberculosis, H. 
F. Gammons, Boston Med. & S. J., May 8, 
1919, claxx, No. 19, 528. 


The Spacing of Refills.—Since pneumo- 
thorax was started in England in 1910, 
there has been no great teaching center or 
standard work from which a beginner could 
learn or turn for help in difficult cases. 
Riviere’s book has therefore met a want. 
The effects of inadequate teaching are par- 
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ticularly evident with regard to the spacing 
of refills and the total duration of the treat- 
ment, and as a warning against too long 
intervals between refills the author gives the 
history of one of his own cases. In the 
case in question, a few days after the ninth 
injection an acute intercurrent infection 
sent the temperature up and it was thought 
best at this critical stage to defer injections 
for fourteen days, when the temperature 
-was practically normal again. It was then 
found, however, that the lung had become 
adherent to the chest wall. In spite of fre- 
quent injections of gas, when as high a 
pressure as + 16 cm. of water was created, 
the adhesions did not give way and even the 
development of a pleural effusion several 
weeks later failed to compress the lower 
half of the lung. The author therefore 
emphasizes the importance of frequent refills, 
the common mistake being to err in the 
opposite direction. In his ten years’ ex- 
perience, he cannot remember a single case 
either under his own care or that of his 
colleagues, in which refills were given too 
frequently.—The Spacing of Injections in 
the Maintenance of a Pneumothorax, C. Lil- 
lingston, Lancet, November 30, 1918, No. 
4970, 739. 


Induced Hemostatie Pneumothorax.— 
When the hemoptysis is extensive, the hemor- 
rhage issuing from an actual tear in some 
vessel in the lung, then prompt resort to 
artificial pneumothorax may save the other- 
wise doomed patient. It is indispensable to 
locate the injured vessel by the localized 
pain, gurgling sounds, rales at the base, etc. 
The needle is introduced in the third or 
fourth intercostal space, between the mam- 
millary and anterior axillary lines. From 
800 to 1000 cc. of nitrogen or oxygen or air 
are introduced, and more is introduced every 
four or five days to maintain the compression 
on the lung. The hemoptysis is usually 
arrested at once; only rarely is a second 
intervention of the kind needed in twenty- 
four or forty-eight hours. The use of the 
manometer has reduced to zero the danger 
from an artificial pneumothorax, while it 
is an efficient adjuvant in treatment of the 
pulmonary process as a whole, and not 
merely the bleeding vessels—Pneumotorace 
Artificiale Emostatico, G. Cicconardi, Rif. 
Med., February 22, 1919, xxxv, No. 8, 150. 


Artificial Pneumothorax in Children. 
—Pneumothorax treatment should be ap- 
plied, not only in adults, but also in children, 
in every case of advanced pulmonary tuber- 
culosis; but not as a last resort, when it 
is too late-— Treatment of Pulmonary Tuber- 
culosis in Children by Artificial Pneumothorax, 
E. Stolkind, Brit. J. Childr. Dis., January- 
March, 1919, xvi, No. 181-183, 18. 
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Suprarenal Treatment.— Porak dis- 
cusses the action of the medulla of the 
suprarenal in contrast with that of the cortex, 
especially when applied in treatment of the 
tuberculous. In two cases described there 
did not seem to be any reason for connect- 
ing the low blood pressure with medullary 
suprarenal deficiency as necropsy failed to 
show abnormal conditions in the suprarenal 
medulla. In studying the effect of suprare- 
nal treatment, not only the immediate action 
but the curve of the arterial pressure from 
day to day over the entire period of treat- 
ment and for a time afterward should be 
recorded. In his clinical and experimental 
experience, continued suprarenal treatment 
seemed to induce a certain depression of the 
heart systole and spasm of the peripheral 
vessels (reduction of the differential pressure). 
A rise in the minimal pressure in the course 
of treatment with suprarenal medulla is a 
very important symptom, indicating that 
the treatment must be stopped. All the 
experiences to date confirm that the medulla 
and the cortex of the suprarenals are in 
reality two distinct organs. The blood pres- 
sure-raising property of the suprarenal cortex 
may be maintained even in Addison’s dis- 
ease, so that the low blood pressure cannot 
be ascribed to cortex insufficiency as a 
matter of course.—De l’activité fonctionelle 
de la glande médullaire surrénale des tubercu- 
leux (application thérapeutique), R. Pora, 
rh d. Med., September, 1918, v, No. 4, 


Pulmonary Tuberculosis and Postural 
Treatment.—It was pointed out by Webb, 
Gilbert and Forster that the victim of pul- 
monary tuberculosis was not infrequently 
observed resting and sleeping on the side 
of the least diseasedlung. The more actively 
tuberculous lung would then be uppermost 
and so through many long hours be re- 
sponsible for most of the aeration. These 
workers found it of undoubted value to 
train the consumptive to sleep and rest 
on the side of the more actively tuberculous 
organ. Colonel G. E. Bushnell called Webb’s 
attention to an observation easily made with 
the fluoroscope. With a subject lying on one 
side and the X-ray apparatus properly ad- 
justed the movements of the diaphragm 
and thorax can be readily studied. It is 
noticed that the upper ribs of the recumbent 
side are pressed together and that there is 
little motion of this part of the chest wall. 
Below, however, the diaphragm is noticed 
to make a far greater sweep on the recumbent 
than on the upper side. If the tuberculous 
lesions are limited to the upper lobe as is 
usually the case or even should they extend 
to the apex of the lower lobe, rest of the 
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individual lung by posture would certainly 
be indicated. In addition the more rapid 
flow of lymph produced by the greater move- 
ment of the diaphragm on the recumbent 
side would tend to safeguard the lower lobe 
from tuberculous involvement. Positive 
basal lesions, rare except in advanced pul- 
monary tuberculosis would conceivably be 
harmed by such postural therapy. The 
simple question of the side preferred for 
rest and sleep has never been popesiy 
studied in regard to the pneumonias, bron- 
chiectases and other chest conditions. The 
study of the chest movements in different 
postures by means of the fluoroscope is 
worth the while and the timie of all clinicians 
who interest themselves in pulmonary con- 
ditions.—Editorial, J. Lab. & Clin. Med., 
February 1919, iv, No. 5, 313. 


Surgical Treatment of Tuberculous 
Adenitis.—The opposition of the majority 
of tuberculosis specialists to surgical excision 
of tuberculous lymph nodes is largely due to 
the frequent sinus formation, prolonged care, 
and conspicuous scars resulting from drain- 
age of the operative wound. As a matter 
of fact the wound in such cases should 
never be drained. Among sixty cases re- 
cently treated surgically by the author, over 
one half showed marked softening and 
covered the wound with pus; yet none was 
drained, and several laboratory examinations 
showed that the pus actually was sterile. 
The wound was always completely closed 
at once, and it never subsequently reopened. 
The fastenings were removed on the sixth 
day and about the fifteenth day the patients 
were discharged as convalescents. The 
scars subsequently observed in a number 
of cases were never more conspicuous than 
if they had followed an admittedly aseptic 
operation such as ligation ofa vessel. Actu- 
ally, such treatment yields in a few days 
results which other procedures show only 
after weeks or months. In women, in 
whom even a linear scar is unacceptable, 
the treatment is doubtless not appropriate; 
but in men, when the time element is im- 
portant, and especially in the army, the 
surgical treatment is of great advantage. 
It is also indicated wherever traces of scar- 
ring already exist or would later result from 
repeated punctures. In this category may 
be placed cases already presenting sinuses 
and cases with very marked lymphatic en- 
largement constituting a more conspicuous 
defect than a mere incision scar. To obviate 
recurrence, any existing dental or pharyngeal 
lesions should receive careful treatment.—A 
Propos du Traitement Chirurgical des Adé- 
nopathies Tuberculeuses, L. Dufourmentel, 
Presse Méd., December 5, 1918, No. 67, 621. 
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Conservative Treatment of Surgical 
Tuberculosis.—Hertz is in charge of a sea 
coast sanatorium for children in Denmark, 
and for the last five years he has been giving 
heliotherapy a very prominent place in the 
treatment of tuberculous processes in bones 
and joints. The sun baths are given for 
about six hours a day as the children recline 
or play or stroll about, unclothed, in the 
open air. For stormy weather there is a 
large hall like a greenhouse. In winter it 
can be warmed. The healthier children 
also play about or recline in their living 
rooms for several hours, unclothed, before 
the open windows. The reflection from the 
water of the bay enhances the effect of the 
sunlight. The children seem to bear low 
temperatures better when they are well 
tanned. At the Grimmenstein sanatorium 
near by, children of 4 years old and over 
bear it perfectly to lie unclothed in the open 
air at a temperature of 45.5 F. As there is 
so much strong wind at the sanatorium 
in his charge, he has a partial shelter 
for the children. He uses a quartz lamp 
for the weaklier children and has had good 
experiences with it. Rollier has reported 
from Leysin 79.3 per cent cured of his 
spondylitis cases; 4.1 per cent died. Hertz, 
with heliotherapy on the Danish sea coast, 
very nearly equalled this, with his 75 per 
cent cured of 271 spondylitis cases; 90 per cent 
cured in 139 cases of coxitis; 97 per cent cured 
of 74 cases of gonitis; 97 per cent cured of 29 
cases of spina ventosa; 92 per cent in 50 
cases of ostitis; 94 per cent of 61 cases of 
mesenteric tuberculosis; 95 per cent of 248 
cases of adenitis; and 73 per cent of the 
11 cases of multiple bone and joint lesions. 
The cure has been permanent in a much 
larger number of cases than with the 
best surgical statistics, confirming Calot’s 
dictum on surgical tuberculosis, “Le bistouri, 
c’est Vennemi.”—Conservative Treatment of 
Surgical Tuberculosis, R. Heriz, Ugeskr. f. 
Laeger, December 1918, lexx, No. 50, 1967. 


Treatment of Pleurisy.—The routine 
practice in primary pleurisy with effusion 
is to aspirate from 80 to 100 cc. of the effu- 
sion on alternate days, repeating three or 
four times, always at a different point; 
giving digitalis, sodium salicylate and the- 
obromin according to the indications; paint- 
ing the chest. wall with iodin; a light milk 
and egg diet, and during convalescence, the 
hypodermic injection of an iodin and iodid 
solution (Durante’s formula). The results 
have been highly satisfactory in the sixty 
cases treated by this method. The diuresis 
increased at once, the local relief in the chest 
was pronounced, and the fever rapidly sub- 


sided. The reaction to the mechanical irri- 
tation from the repeated puncture aids in 
the absorption of the effusion until all is 
gone by the tenth or fifteenth day. The 
recovery is more rapid the earlier the 
punctures can be applied.—Contributo alla 
cura delle pleurite siero-fibrinose primitive, 
V. Panto, Gaz. d. Osp. ed. Clin., August 1, 
1918, xexiz, No. 61, 604. 


Operative Treatment of Chronic Pul- 
monary Tuberculosis.—A married woman 
of thirty-two had'presented symptoms of pul- 
monary tuberculosis for about eight years. 
The right lung seemed to be entirely in- 
volved, while the left lung seemed to be 
clinically sound. The heart shadow was 
lost in the shadow cast by the right lung, 
and there was daily considerable blood in 
the profuse expectoration while the woman 
was growing weaker, although there was 
not much fever. A large cavity was evident 
and the conditions precluded artificial pneu- 
mothorax. A thoracoplastic operation, ac- 
cording to Wilms’ technic, was done as 
the lung displayed a tendency to shrivel, 
and all that kept it from collapsing was the 
skeleton. From 4.5 to 6.5 cm. were resected 
from each of the nine.ribs, beginning at the 
lowest. The pleural cavity was not opened 
but the right side of the chest sank in at 
once. Healing was delayed by the cough 
and expectoration, and the pulse was weak 
and fast, but the appetite was good. 
Twenty-three days later the ribs were 
resected from the rear, the cartilage and 
a small part of the second to the sixth ribs, 
inclusive, under local anesthesia. The mus- 
cles were sutured with catgut, the skin with 
pure silk. The blood disappeared from the 
sputum after the first operation, and the 
general condition rapidly improved. The 
intervention unmistakably saved the wo- 
man’s life. She now, fifteen months later, 
feels well but takes care of herself and there 
is still a little sputum. After repeated ex- 
aminations, a few tubercle bacilli were found, 
showing that the woman has not been com- 
pletely cured, but everything seems to 
promise this in the end, as the patient is 
codperating with zeal and intelligence. In 
a recent compilation of 41 similar operative 
cases, 8 were cured, 7 much improved and 
13 improved; in 3 the condition has remained 
stationary; in 4 it has become aggravated, and 
6 have died. Hannema gives the minute 
details of his case, with the roentgen find- 
ings, and classes it in the group of the much 
improved.—Thoracoplastick for bej chron- 
ische Longtuberkulose, L. S. Hannema, Nederl. 
Tydsch. f. Geneesk., November 23, 1918, ii, 
No. 21, 1661. 
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Treatment of Hemoptysis.—Repose 
and tranquilizing measures proved all that 
was necessary in thirteen of twenty-four 
cases of hemoptysis, but in the others more 
active measures were required. The hemor- 
rhage stopped at once after injection of 3 
cc. of 20 per cent camphorated oil, with no 
other measures except in two cases the 
limbs were wound to expel the blood as the 
repeated bleeding had been so profuse. In 
these cases some small artery must have 
ruptured. The camphorated oil injection 
also arrested the hemorrhage in a case of 
severe epistaxis, and this without tampon- 
ing. There was a slight renewal of the 
epistaxis two and five weeks later. Alex- 
ander has advocated camphorated oil for 
hemoptysis, and Weismayr has confirmed 
its efficacy, but Lunde discovered it for 
himself when injecting camphorated oil for 
another purpose. While attempting to 
make an artificial pneumothorax, the patient 
collapsed. The camphorated oil cured the 
collapse and with it the tendency to bleed- 
ing from the lungs during the six months to 
date. Without this direct and convincing 
experience he would never have ventured 
to inject this heart tonic for this purpose. 
In every one of the eleven patients thus 
treated the hemorrhage was arrested in a 
few minutes just as if a finger had been 
pressed on the bleeding point. He theorizes 
to explain its action, which seems to be of 
a dual or manifold nature.—Treatment of 
Hemoptysis ,N. Lunde., Norsk Magaz. Laege- 
November 1918, No- 11, 


Treatment of Laryngeal Tuberculosis. 
—The prophylactic treatment applies to all 
patients with pulmonary tuberculosis, and 
especially those who have a positive sputum. 
Any factor which predisposes to a catarrhal 
condition of the larynx should receive atten- 
tion. Among these factors are: nasal ob- 
struction or disease, pharyngitis, tonsillitis, 
frequent colds, abuse of the voice, excessive 
cough, smoking, dust, alcohol. The local 
treatment differs according to conditions. 
In the chronic case with little discomfort 
a frequent spray with 5 per cent menthol in 
olive oil may be sufficient. If there is no 
discomfort, all that may be indicated is 
advising the patient not to abuse his voice 
and his larynx. The acute and subacute 
cases are treated regularly. They are ad- 
vised to spray the larynx by means of a 
De Vilbiss atomizer four times a day, using 
an alkaline solution followed by a 5 per cent 
solution of menthol in olive oil. For topical 
application a solution of iodine, potassium 
iodide and glycerine is employed. The 
initial strength is 1.5 per cent and this is 
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increased to as high as 7.5 per cent, appli- 
cations being made directly into the larynx 
three times a week. While the applicator 
is in the larynx the patient is told to attempt 
to phonate, thus bringing the vocal cords 
in close touch with the swab. When the 
stronger solutions are employed it may be 
necessary to spray the larynx with a 2 per 
cent solution of cocaine before making the 
application. In cases with superimposed 
catarrhal laryngitis, intratracheal injections 
of menthol in olive oil acts beneficially. 
Orthoform and cocaine are used for the 
relief of pain and to facilitate the taking of 
food. When there is dysphagia due to 
infiltration and ulceration of the epiglottis, 
removal of this organ is often of distinct 
benefit— Treatment of Laryngeal Tubercu- 
losis, J. Dworetzky, Long Island M. J., 
xii, 161. 


Cure of Tuberculous Goiter.—A nun, 
forty-two years old, had for eight months 
noticed that the right lobe of the thyroid 
gland was enlarging. Irregular neuralgic 
pains were also felt in the tumor, irradiating 
downward and outward or upward. These 
pains were variable, appearing usually in 
the evening, and were not modified by the 
ordinary sedatives. The temperature rose 
slightly toward evening. The hard tumor 
was tender, with irregular surface, and im- 
movable except for slight movement during 
swallowing. There was slight emotional] 
tachycardia, but no signs of exophthalmic 
goiter. The urine was normal. The weight 
had dropped over 15 pounds in two months. 
The diagnosis wavered between malignant 
goiter and woody thyroiditis, but an ex- 
ploratory incision showed the capsule much 
thickened and bound down to adjacent 
tissues. A wedge was excised, 5 cm. long 
by 3 cm. wide; the inner end seemed to be 
normal tissue, but a cheesy tubercle was 
apparent above. No tubercle bacilli could 
be discovered. Treatment was by daily in- 
jection of alternating iodin and arsenic. 
Then two weeks after the exploratory oper- 
ation, when the wound was covered with 
granulations, the thyroid was exposed to 
the roentgen rays. Six exposures were made 
of ten minutes each in the course of six 
weeks. By the fourth exposure the pains 
were’ less, and the thyroid began to subside. 
Each exposure was followed by malaise and 
general prostration which was thrown off 
in twenty-four hours. In two months the 
wound was almost completely healed but 
the evening rise in temperature persisted 
a while longer. By the fifth month the 
patient had gained 22 pounds in weight, 
the complexion was good, there had been 
no pains for two months and the thyroid had 
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returned to normal size and consistency ex- 
cept for slight hardness of the upper pole 
of the right lobe. The clinical recovery 
has persisted unmodified to date. No trace 
of tuberculosis elsewhere had been found 
at any time except a few small hard, movable 
and indolent glands in the right supracla- 
vicular region, which were apparently not 
influenced by the treatment. Giacinto 
found nine operative cases of tuberculous 
strumitis on record with an abscess; two 
terminated fatally and in one a fistula per- 
sisted. In the nine cases of ligneous tuber- 
culous thyroiditis, three of the patients suc- 
cumbed soon to complications, or to cachexia 
thyreopriva. The operation was done in 
these nine cases on assumption of cancer. 
The roentgen rays demonstrated a curative 
action also on an extensive tuberculous 
lesion of the tongue in a case reported by 
Stropeni in 1913. Gebele has published a 
case in which, after resection of part of the 
thyroid, the remainder was treated by 
roentgen exposures, and permanent clinical 
recovery followed. The retrospective diag- 
nosis was tuberculosis.—Coniributo alla cura 
della struma tubercolare, G. Giacinto, Policlin., 
August 25, 1918, xxv, 225. 


Value of Sanatorium Treatment.— 
(1) Looked at broadly from the clinical 
standpoint, cases of pulmonary tuberculosis 
may be divided into two large classes: those 
in which the disease runs an uninterrupted 
course, and those in which it pursues a 
chronic and interrupted course. The acute 
case which progresses has usually a fatal 
termination; it responds but ill to treatment, 
and terminates comparatively quickly. On 
the other hand, the course of the chronic 
case is marked by more or less prolonged 

tiods of activity and quiescence. In the 
atter type of case, if the lesion is not too 
extensive, and the resistance is high, other 
influential factors being equal, the patient 
may make a good recovery, and need not 
show much deterioration as a result of 
the infection. If, however, relapses and 
recrudescences are frequent, the di 
usually progresses to a fatal termination, 
and should this be postponed, the attempts 
at defence and repair on the part of the 
infected organism and their sequelae will 
cause disablement, more or less complete. 

(2) Many cases of undoubted tubercu- 
losis become arrested and assume a state 
of quiescence without the individual having 
to discontinue employment or undertake any 
treatment. Post mortem findings show this 
to be not infrequent in the case of circum- 
scribed apical lesions and inextensive fibrin- 
ous pleurisies. 
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(3) Moderate and even unimpaired capac- 
ity for work, extending over a long period, 
is compatible, and does exist with extensive 
pulmonary tuberculosis. This is well shown 
In many cases of so called chronic bronchitis 
in whose sputum tubercle bacilli have been 
demonstrated. 

(4) Sanatoria, like other hospitals for 
treatment of a special disease, cannot reason- 
ably have their work stigmatized because 
the national death-rate and case-incidence 
of the disease they treat do not fall. They 
were called into existence for the treatment 
and diagnosis of tuberculosis, and not for its 
prevention. 

(5) The prevention of tuberculosis is in- 
extricably feeaid up with the question of 
prope: housing, and tuberculosis may well 

e regarded as a house disease; if there is 
to be a reduction of the case-incidence, hous- 
ing reform must be seriously undertaken. 
This alone, however, will not suffice; the 
occupants of the house must understand 
and practise proper ventilation and cleanli- 
ness; in addition, they must be taught that 
insufficient food and clothing, and intemper- 
ances of every description, predispose to 
tuberculosis. 

(6) The provision of sufficient hospital 
accommodation for advanced infective cases, 
which cannot be satisfactorily isolated at 
home, is an essential prophylactic item. 

(7) Preventon and treatment as regards 
tuberculosis are certainly not synonyms; 
the failure to grasp this axiom has produced 
unmerited dissatisfaction with the sana- 
torium and its treatment. Had its preven- 
tion been pursued with the same zeal and 
vigor as its treatment, there would have 
been to-day no necessity either for disap- 
pointment or reproach.—Some Observations 
on the Sanatorium Treatment of Pulmonary 
Tuberculosis, G. B. Dixon, Practit., December 
1918, ci, No. 6, 308. 


Clinic for Non-Pulmonary Tubercu- 
losis.—The clinic is held once a week at 
the Out-patient Department of the Mass- 
achusetts General Hospital and is devoted 
solely to patients with non-pulmonary tuber- 
culosis. It includes cases of glandular, 
genito-urinary tuberculosis, dactylitis, syno- 
vitis, sinuses, lupus, ocular disease, mesen- 
teric gland tuberculosis and other forms. 
Men, women and children are grouped to- 
gether. While surgery is still an important 
factor in treating some of these cases, in 
the majority an operation is only an incident 
in the treatment. The average attendance 
at each clinic is between forty and fifty. 
In addition to advice on hygiene and mode 
of living the patients receive tuberculin 


| 

{ 

i 

{ 

i 

‘ 

4 

4 

{ 
i 

ia: 


730 


treatment in the form of bouillon filtrate 
which is given very conservatively with the 
main purpose to do no harm. Reactions 
are rare, but at times, as in cases of renal 
tuberculosis, a reaction is brought on pur- 
posely, and does good in cases where the 
condition has become stationary. Patients 
who are apparently strong and healthy 
respond best to tuberculin. Instruction on 
the value of heliotherapy is also given 
and attempts made to have this measure 
carried out. The removal of foci of infec- 
tion, especially the tonsils and adenoids in 
glandular tuberculosis, is recommended as 
a rule. The results have generally been 
satisfactory and surgery is resorted to much 
less frequently than formerly—A Clinic 
for the Treatment of Non-Pulmonary Tuber- 
culosis in Out-Patient and Dispensary Prac- 
tice, J. B. Hawes, 2nd, Internat. Clinics, I, 
Series 28. 


Standardized Rest in the Treatment 
of Pulmonary Tuberculosis.—The paper 
presents in a practical way the subject of 
prolonged rest in bed in the treatment of 
phthisis pulmonalis. It endeavors to prove 
the following: 1. The word rest as applied 
to the treatment of tuberculosis is not 
standardized; it is used to express just what 
one has in mind, and therefore does not 
mean the same thing to any two of us. 2. 
Complete rest in bed is just as fundamental 
in the treatment of the disease as it is in 
the treatment of typhoid fever or pneumonia. 
3. A long rest in bed is essential for healing 
the lungs. 4. Exercise has no place in the 
treatment of a tuberculous lesion, regardless 
of its location. Thompson points out that 
the views regarding rest are interpreted in 
different ways by the average patient and 
by most doctors. He thinks therefore that 
the word “rest” should be standardized so 
that no doubt exists in the patient’s mind 
as to its meaning. He then controverts the 
advice given with regard to the treatment 
of tuberculosis in text books, including those 
of Austin Flint, Osler, and Thompson, that 
patients suffering from the disease should 
exercise in the open air. He is even opposed 
to regulated exercise and always explains 
to his patient exactly what he expects him 
to do. He does not dismiss with the advice 
to go to bed and rest. If symptoms are 
at all marked he puts him in bed, has a 
black cloth tied over his eyes during the 
day and adjures him to keep still. No read- 
ing, writing, or talking is permitted. Meals 
and bath are given in bed. Thompson ex- 
plains to the patient why he requires this 
and just what it will do. As a rule the 
patient does not follow the course very 
long before the advice is found to be good 
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and he can see the results for himself. It 
is argued that what is accomplished by 
immobilization in bed is to stop absorption. 
When absorption is stopped, septic symp- 
toms disappear, the patient gets fat, and 
thinks he is recovering. The lesion, how- 
ever, is unhealed and treatment by complete 
rest must be continued. When the scar 
tissue is formed and healing is well estab- 
lished the patient may get up. It is strongly 
urged that exercise should never be counte- 
nanced in the treatment of a tuberculous 
lesion, regardless of its location. The au- 
thor does not wish to leave the impression 
that absolute rest in bed is the only essential 
thing in the treatment of tuberculosis. 
Proper food, a desirable climate, therapeutic 
agents when needed, are important factors; 
but rest in bed is fundamental in every case 
of active tuberculosis and should be so re- 
garded by the medical profession.—Stand- 
ardized Rest in the Treatment of Pulmonary 
Tuberculosis, S. E. Thompson, South. M. 
J., February 1919, xii, No. 2, 61. 


The Climatic Illusion.—No one region 
or climate is best suited to a majority of 
the human family on account of any patho- 
logical condition. One sufferer improves 
upon cold, dry air, whereas another does 
better in a region of more heat and moisture. 
In countless instances the ability to earn 
bread is fully as important as the power to 
digest it. Many things pleasing to the eye 
and profitable to the mind bear no relation 
to the cure of disease. A charming land- 
scape is no substitute for wholesome food, 
comfortable surroundings, and skilled medi- 
cal supervision. There is no more a specific 
for tuberculosis than there is for poverty 
and old age; and so far as climate alone is 
concerned it has no more curative effect 
in this condition than it has in gallstones 
and cancer.—The Climatic Illusion in the 
Treatment of Tuberculosis, H. Crutcher, Med. 
Rec., January 11, 1919, xcv, No. 2, 62. 


Tuberculosis—A Specialty.—Tubercu- 
losis is essentially a specialty, since regard- 
less of the details of diagnosis and treatment, 
whose mastery is rare enough at best, its 
successful practice involves a combination 
of medicine, social viewpoint, psychic influ- 
ence and individual management found no- 
where else in medicine, unless it may be in 
the public side of pediatrics or in the treat- 
ment of mental diseases. Thirty-three coun- 
ties in Illinois have passed propositions 
for establishing tuberculosis sanatoria and 
the remaining sixty counties will probably 
do so in the near future. A sufficient num- 
ber of physicians, proficient in the diagnosis 
and treatment of tuberculosis, is not avail- 
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able for these sanatoria and dispensaries. 
The public has been taught that the success- 
ful handling of this problem requires some- 
thing more than they have been receiving 
from the medica] profession in the past. 
The public have created a medical] specialty 
ready and waiting for the medical profession 
to man when the medical profession are pre- 
pared to do it.—Tuberculosis—A Medical 
Specialty Through Popular Demand, G. T. 
Palmer, Illinois M. J., February, 1919, 
No. 2,78. 


Tuberculosis.—However adequate pub- 
lic provision for the medical treatment of the 
tuberculous, there is always a need for vol- 
untary organizations to assist the worker 
who is entitled to such treatment. The re- 
ports of the various “care committees” in 
the County of Lancashire show that during 
the past year 279 patients have been assisted 
in various ways. Help most frequently 
takes the form of extra food or clothing, or 
the loan of bedsteads and bedding, but the 
personal interest of the members of the com- 
mittee is probably the most important of all, 
although not indicated in the statistics. At 
the request of the Southwark borough coun- 
cil, the town clerk, the medical officer of 
health and the tuberculosis officer have pre- 
pared a report on the need of provision by 
the State for institutional care of persons in 
the advanced stages of consumption; and the 
question of compulsory powers being given 
to local authorities to remove cases where it 
can be shown that the patients are a danger 
to the health of those with whom they reside. 

The annual report of the King George V 
Anti-Tuberculosis League of Bombay shows 
1215 patients treated in 1918, as compared 
with 972 in 1917. On December 7, 1918, a 
new sanatorium was opened that has been 
erected from voluntary subscriptions. Upto 
that time, treatment was given for the most 
part in two dispensaries.. Home treatment 
was also supplied by doctors and nurses, and 
proved important in the work of prevention. 
Lectures are given and pamphlets distrib- 
uted in the different native languages, giving 
information in regard to the early stages of 
consumption and methods of treatment. 
About three-quarters of the cases treated are 
lung tuberculosis, the remainder chiefly tu- 
berculous glands.—Tuberculosis Editorial, 
Lancet, July 19, 1919, No. 5003, 124. 


Tubereulosis.—The 1918 annual report 
of the tuberculosis officer for Wigan in addi- 
tion to giving the usual statistics records the 
fact that the cases received from the army 
through the insurance commissioners were 
in a comparatively early stage of the disease, 
and the prospect of restoring them to work- 
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ing capacity was good. But 48.8 of the 217 
deaths between July, 1912, and December 
31, 1918, occurred within six months of ap- 
plication for sanatorium benefit. This high 
percentage is proof of the urgency of the 
need for still further codperation between 
the panel doctors and the tuberculosis dis- 
pensaries.— Tuberculosis Editorial, Lancet, 
July 26, 1919, No. 5004, 171. 


Tuberculosis: Problems.—The increase 
in the tuberculosis death rate during the 
last two years can be ascribed in large 
measure to the diminished public interest, 
not only in the tuberculosis problem but in 
all the other numerous social questions which 
have a direct bearing upon the tuberculosis 
death rate. Insanitary housing conditions 
unquestionably contribute to the death rate, 
and the recent agitation for lower rents is 
but one of many evidences that, partly on 
account of the war, if not largely because 
thereof, the present home conditions of the 
pepple are less satisfactory, with a conse- 
quential lowering of the standard of life.— 
Tuberculosis Problems, F. L. Hoffman, Med. 
_ and Health Conserv., xxviii, No. 10, 

1. 


Principal Causes of Death in the 
United States in 1917.—Tuberculosis in 
its various forms caused 110,285 deaths, of 
which 97,047 were due to tuberculosis of the 
lungs. The death rate from all forms of 
tuberculosis was 146.4 per 100,000, and from 
tuberculosis of the lungs, 128.9. The rate 
from tuberculosis of all forms declined con- 
tinuously from 200.7 per 100,000 in 1904 to 
141.6 per 100,000 in 1916, the decrease 
amounting to nearly 30 per cent; but for 1917 
an increase is shown. Until 1912 more 
deaths were due to tuberculosis than to any 
other single cause, but in that year and dur- 
ing the period 1914-1917 the mortality from 
tuberculosis was less than that from heart 
diseases, and in 1917 it fell below that from 
pneumonia also.—Principal Causes of Death 
in United States Registration Area, Publ. 
Health Reports, July 4, 1919, xxxiv, No. 27, 
1474. 


Comparative Mortality from Pulmo- 
nary Tuberculosis.—Rochester, N. Y., had 
a very low rate of 91 per 100,000; Baltimore, 
a rate of 102; New Haven, a rate of 106; 
Minneapolis, 108; Jersey City, 119; and Bos- 
ton, New York City, Buffalo, Newark, and 
Washington, D. C., all had rates between 
150 and 160 per 100,000. Philadelphia 
showed the extremely high rate of 200; Den- 
ver a rate of 272 (due to the inclusion in the 
mortality returns of the deaths of non-resi- 
dents of the city who took up their abode 
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there in order to be cured of the disease). 
New Orleans showed an extremely high rate 
of 277 per 100,000.—Comparative Mortality 
in the Principal American Cities for the Year 
1918, Monthly Bull. Dept. of Health, City 
of N. Y., May 1919, No. 5, 113. 


Health Activities and Tuberculosis 
Mortality.—Progress has been made in 
combating tuberculosis. Experience has 
taught that it cannot be measured by the 
standards of other contagious or infectious 

i Failure has resulted in a search 
for curative or preventive vaccines, and we 
must conclude that active tuberculous dis- 
ease is not the result of a simple infection. 
Anti-spitting measures have not given re- 
sults that inspire confidence. The relations 
between infection and disease have been 
shown to be very remote, dormant infection 
is so general that perhaps 80 per cent of 
adults may be classified as tuberculosis car- 
riers. The development of the disease is de- 
pendent on some factor or factors that re- 
duce individual resistance, and such exist 
everywhere in any community. Palmer 
does not mean to say that we should abandon 
the methods now employed to restrict the 
disease. Open cases should be isolated. 
Coughing and spitting should be restricted, 
and care be taken to keep children from con- 
tact. Success in the past has been promis- 
ing. During the twenty years following 
the first volunteer tuberculosis association 
tuberculosis mortality has decreased 30,25 
per cent, while a comparison of five-year pe- 
riods during the past fifteen, shows a tuber- 
culosis decrease of 22.2 per cent—a more 
gratifying showing than that of any other 
communicable disease for which science has 
not provided a specific remedy, with the 
single exception of scarlet fever. “But a 
further observation of statistics causes us to 
become somewhat skeptical. During the 
twenty years from 1872 to 1891, the twenty 
years preceding the nation-wide educational 
movement and including ten years preceding 
the discovery of the tubercle bacillus, the 
mortality from tuberculosis decreased from 
339 per hundred thousand of population to 
245 per hundred thousand, or a decrease of 
about 27.5 per cent. In fact, Hoffman has 
pointed out, from such statistics as were 
available, that tuberculosis mortalities have 


steadily decreased for a period of over a . 


hundred years, from 1812, when the rate in 
New York, Boston and Philadelphia was 
close to 450 per hundred thousand. This 
steady decrease in mortality, which had 
assumed interesting proportions years before 
the discovery of the bacillus, obviously can- 
not be attributed to battle against the germ, 
and yet it seems readily explainable and in 
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perfect harmony with our present concep- 
tion of the tuberculosis problem.” It is 
generally agreed now that the disease in the 
adult is usually due to childhood infection 

lus some other factor of lowered vitality. 

hus the causes of tuberculosis become in- 
definitely multiplied and every sanitary fac- 
tor has its part in prevention. For hun- 
dreds of years living conditions have steadily 
improved, cleanly habits have increased, 
fear of fresh air and other superstitions have 
been largely abandoned. Sewage disposal, 
water supply, safe milk and food supplies, 
ventilation, etc., have all come into more 
general use. In fact, Palmer is ready to 
believe that the improvement of general 
health through better milk supplies has 
done as much as anything else to stay the 
ravages. The general improvement in hous- 
ing has been more far-reaching than super- 
vision of infected premises. Antitubercu- 
losis associations have done good, and if 
their policy was narrow it: was no narrower 
than that of others in a day of bacteriologic 
enthusiasm, and their practical performances 
have been broad and helpful. The author 
does not question the value of special anti- 
tuberculosis activities or the good they have 
done.—General Health Activities and Their 
Effect on Tuberculosis Mortality, G. T. Palm- 
er, J. Am. M. Ass., September 27, 1919, 
lexiii, No. 13, 985. 


Expectation of Life in Pulmonary 
Tubereulosis.—The question of life expec- - 
tancy in certain types of injury and disease 
is of importance in assessing the disability 
of men discharged from the service for pen- 
sion purposes. In order to arrive at a reli- 
able estimate in cases of pulmonary tuber- 
culosis, a detailed analysis of the after-history 
of recorded cases in Glasgow was made. 
Table I shows the percentage of male sur- 
vivors distributed in age groups (on May 
31,. 1917) of patients who were reported as 
suffering from pulmonary tuberculosis dur- 
ing the calendar years 1910 to 1916, and con- 
cerning whom information was available at 
the date of inquiry. This includes 5033 
cases for the age-groups 15 to 45, the average 
age closely approximating 30. Tables II 
and III deal with a group of male patients 
admitted to sanatorium for the first time and 
discharged as “arrested” or “improved” be- 
tween 1911 and May 31, 1916, comprising 
631 cases. The average age is again 30 
years. The proportion of ex-service men 
to be assessed as “‘arrested’”’ cases will prob- 
ably be fairly high. It is a fact that many 
discharged soldiers who first showed evidence 
of tuberculosis in the Army, are working 
regularly after a year or two and keeping in 
remarkably good health without ever hav- 
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ing received sanatorium treatment. Ordi- 
nary treatment in a military hospital with 
the advantage of early diagnosis has evi- 
dently been sufficient to arrest the disease. 
From the statistics and facts presented, the 
following conclusions are drawn: (1) The 
expectation of life of males aged, on the 
average, 30 years reported in Glasgow as suf- 
fering from pulmonary tuberculosis is about 
3% years. (2) The expectation of life of 
male cases at a sufficiently early stage of the 
disease to raise hopes of recovery is about 
63 years. (3) The expectation of life of 
male sanatorium cases discharged with the 
disease “arrested” is estimated at about 14 
years. (4) The normal expectation of life 
of all males in Glasgow at the age of 30 years 
may be taken as 30 years, but is probably 
higher for the period 1910 to 1918. (5) The 
above calculations, applied to the assess- 
ment of soldiers and sailors discharged with 
pulmonary tuberculosis justify a minimum 
assessment of 50 or 60 per cent for men in 
whom the disease appears to be arrested for 
the time being. (6) All cases where the dis- 
ease is actively progressive, as shown by 
general symptoms, physical signs, bacterio- 
logical and X-ray examination should be as- 
sessed at 100 per cent disability. (7) All 
others, i.e., cases of low activity such as those 
of the chronic fibroid type should be placed 
in one grade at 70 to 80 per cent disability.— 
The Expectation of Life in Pulmonary Tuber- 
culosis with Special Reference to Pension- 
Assessments, R. M. F. Picken, Lancet, July 
18, 1919, No. 5003, 106. 


Tuberculosis and Ministry of Health. 
—A plan is suggested by which special atten- 
tion would be given to tuberculosis. The 
ministry of health will naturally be the su- 
preme head and should contain a section to 
deal with tuberculosis, and nothing but tu- 
berculosis, though its own work overlaps 
that of other sections, thus providing unity 
of command for tuberculosis and codpera- 
tion of the tuberculosis campaign in the 
general public health scheme. A suggested 
outline of the governing body of the tuber- 
culosis section would be: administrator, the 
chairman; financial adviser; medical ad- 
viser, who should be the chairman of an 
advising committee selected from working 
officers elected in rotation, holding office 
one, two or three years; and social adviser 
to be the chairman of an advising committee 
selected from working officers elected in ro- 
tation, holding office one, two or three years. 
Having satisfactorily constituted the central 
governing body, the work and responsibility 
should be decentralized, and placed on the 
shoulders of decentralized units. The de- 
centralized units should be : (A) Tubercu- 
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losis officer; aftercare worker; nursing staff. 
(B) Sanatorium officers; aftercare worker; 
nursing staff. The units must be uniform 
all over the country. Local homes for ad- 
vanced cases must be attached to each unit. 
Homes for the dying are needed, but they 
need not be definitely local. Working colo- 
nies should be provided and placed under 
the care of the local unit. The important 
point is that there should be sufficient num- 
bers of these establishments, if they are to 
be of practical value to the whole scheme. 
And, arising from this, it seems certain that 
this or any other ‘scheme will be useless un- 
less hospital and sanatorium beds in ratio 
to the number of patients are provided be- 
fore the scheme is introduced to the public. 
—Ministry of Health in Relation: to Tuber- 
culosis, R. C. Wingfield, Brit. J. Tuberc., 
July 1919, xiitz, No. 3, 108. 


Tuberculosis and Dusty Trades.—In- 
organic dust produces definite pathological 
changes in the lungs; these may be severe, 
as in the case of silica, or may be nearly neg- 
ligible, as in the case of soot. The view 
that these changes cause a predisposition 
toward tuberculosis, however, is not accept- 
able on closer analysis. The excessive for- 
mation of fibrous tissue accompanying the 
changes in the lungs consequent upon the 
inhalation of inorganic dust is in itself a 
protection against development or spread of 
a tuberculous focus. The changes induced 
in the lungs by these dusts are such that 
they may be difficult of differentiation from 
those of tuberculosis either by the symptoms 
or by the physical signs. Even the roent- 
genogram may at times fail to make the 
distinction. The only certain method of 
diagnosis is the examination of the sputum. 
While tuberculosis can develop in the pres- 
ence of an existing fibrosis of the lungs, and 
this is especially true in potters, it commonly 
runs a latent and more prolonged course 
than would otherwise be the case. The age 

eriod at which potters succumb to tubercu- 
osis is far beyond the average and the disease 
seems to be far less severe than the same 
amount of damage produced in other 
classes of patients. Whatever higher inci- 
dence there is of tuberculosis among those 
engaged in dusty occupations should be 
ascribed to the fact that dust acts as a con- 
venient carrier of tubercle bacilli. It has 


‘also been shown that bacilli multiply faster 


in the underground ways of a mine than in 
the homes of the workers on the surface. 
This is also true of acid mine waters. This 
makes it easier to spread infection when a 
careless tuberculous miner spreads infected 
sputum about the working places in the 
mine, but cannot be attributed to the occu- 
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pation. As regards the incidence of tuber- 
culosis among workers exposed. to organic 
dust it must be admitted that it is high. 
But that the dust per se is responsible can- 
not be demonstrated. The low wages in 
some of these trades and poor living condi- 
tions are more often responsible for their ill- 
ness than the occupation as such.—The 
Pathological and Clinical Manifestations Fol- 
lowing the Inhalation of Dust, H. R. M. 
Landis, J. Indusir. Hyg., i, No. 3, 117. 


Tuberculosis among Asylum Patients. 
—Since the beginning of the war there has 
been a marked increase in the prevalence of, 
and death rate from tuberculosis. In 1917 


the crude death rate in England and Wales- 


was 1250 per million population, as compared 
with 1178 for 1916, and 1034 for 1912-14. 
This increase in tuberculosis has been espe- 
cially marked among the mentally abnormal. 
The death rate from tuberculosis in insane 
asylums in 1914 was 20 per 1000, and the 
rate since that year has risen to 117.6 per 
1000 in 1918. In the great majority of 
cases of tuberculosis among the insane, the 
classical symptoms are wanting; there is 
little coughing and little or no expectoration; 
hemoptysis is rare. The temperature often 
shows variation from the usual tuberculous 
type. But the stmortem shows that 
gross pulmonary lesions exist without any 
corresponding physical signs. The high rate 
of tuberculosis among the insane is due: (1) 
to the lowered tissue resistance to infection, 
and (2) to contact infection, which i8 most 
frequently due to infected excreta. Closely 
connected with these two factors are the 
heating and ventilation of the wards. Other 
factors are responsible for the increase during 
the war, chief and most important of which 
is the interference with the standard of feed- 
ing. Other causes are the outbreaks of influ- 
enza and pneumonia in 1917, the weaker 
state of the patients admitted, and the de- 
pletion of the skilled staff. The most fre- 
quent and reliable indication of tuberculosis 
in the insane is progressive loss of weight with 
muscular asthenia; the next important indi- 
cation is a chronic diarrhea. Conclusive evi- 
dence will be furnished by the finding of 
tubercle bacilli in the excreta. The X-ray 
examination of the chest would be of value 
in certain types of cases, also a more exact 
knowledge of tuberculin reactions in the in- 
sane. In preventing the spread of tubercu- 
losis in the insane asylums, the resistance of 
the inmates must be increased by proper 
exercise, ventilation, warmth and regulation 
of the diet. A generous diet, with liberal 
allowance of fats and sugar is of primary im- 
portance. Segregation of tuberculous pa- 
tients is another factor in prevention. Two 
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types of sanatorium wards should be pro- 
vided, one for early and suspected cases, and 
one for advanced cases. Cod-liver oil in 
combination with creosote should be given 
as a routine treatment.—Incidence of Tuber- 
culosis among Asylum Patients, F. A. Elkins 
and H. H. Thomson, Lancet, August 9, 1919, 
No. 5006, 242. 


Tuberculosis in California Prisons.— 
From 1852, when the first prison was insti- 
tuted in California, at St. Quentin, to the 
beginning of the present century the sanitary 
conditions in the state prisons have always 
been bad and most of the time they were 
appalling. Increased efforts during the last 
few years have brought about an improve- 
ment, and, at present, conditions are as good 
as could be expected. under the circum- 
stances. An open air hospital has been con- 
structed at St. Quentin. Every inmate 
undergoes a complete physica] examination 
upon entrance, and every man is thoroughly 
examined when suspected of tuberculosis. 
Prisoners from other places are sent to St. 
Quentin when they become affected with 
tuberculosis, so that the hospital which has 
a capacity of 60 beds is nearly always full. 
The more humane and intelligent treatment 
of prisoners, the improvements in their hous- 
ing, and abolishment of solitary confinement 
have greatly contributed toward rendering 
the tuberculosis problem competent of han- 
dling, and the results of late years have cer- 
tainly been gratifying. — Tuberculosis in Cal- 
ifornia State Prisons, L. L. Stanley, J. Out- 
door Life, xvi, No. 8, 225. 


Sanitation of Communities.—The first 
step is to inaugurate a demonstration similar 
to the one held at Framingham. Every case 
of latent or incipient tuberculosis must be 
brought to light and treated while treatment 
is both effective and economical. We must 
discover tuberculosis in the child before it 
shows symptoms. Failure to gain in weight 
of a growing child should arouse suspicion. 
The subcutaneous tuberculin test should be 
employed extensively. There should be a 
competent director of all the anti-tubercu- 
losis forces in the community. The town 
should be divided into districts with a 
clinic in each district. Each district should 
contain not more than 30,000 people; should 
have its diagnostician, administrator, X-ray 
and operator, bacteriologic laboratory, nurses 
and assistants. Food both for the anemic 
and incipient cases must be furnished in 
suitable quantities. The living apartments 
of each suspect as well as of each active case 
must be supervised and unwholesome tene- 
ments must be abandoned. There should be 
a diagnostic clinic for the benefit of the 
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physicians at large; the patient should be 
returned to the family doctor with confiden- 
tial information regarding his exact condi- 
tion and the treatment recommended. Ev- 
ery bed room should have at least two win- 
dows. Every purveyor of unwholesome food 
should be imprisoned, and everything en- 
dangering the public health should be shown 
up and corrected.— How Shall the Commu- 
nity Rid Itself of Tuberculosis? R.C. New- 
ton, Med. Rec., June, 14, 1919, xcv, No. 24, 
993. 


The Social Aspect of the Problem.— 
Anxiety as to support of dependents de- 
termines many a wage earner to ignore the 
first symptoms of consumption and to refuse 
sanatorium treatment even when the nature 
of his disease has been revealed to him. 
Thus it comes about that what should be 
the inestimable value of early diagnosis dis- 
appears, and the favorable case is lost to be 
met again later as one with scant hope of 
recovery. Opportunity for massive infec- 
tion in the shape of a highly infectious in- 
valid; reduced resistance, consequent upon 
malnutrition of those with whom he lives 
and overcrowding which permits of the con- 
tinued exposure to infection of those who, 
for the time being at least, are most suscep- 
tible to invasion by the tubercle bacillus, con- 
stitute an association of conditions which are 
calculated to make for the spread of tuber- 
culosis.— The Social Aspect of the Problem of 
the Consumptive in Relation to a Compre- 
hensive Scheme, N. D. Bardswell, J. State 
Med., June, 1919, xxvii, No. 6, 179. 


Tuberculosis Colonies.—All recognize 
that tuberculosis is an infectious disease, 
but we do not live up to this belief. If the 
spread of infection is to be eliminated we 
must concentrate our attention not so much 
on the signs and symptoms of those who 
have broken down lung. tissue; rather must 
we devise and press forward a scheme where- 
by, in addition to proper treatment for the 

atient, the latter is rendered inert as an 
infective agent. Colonies should be designed 
for the reception, segregation and treatment 
of patients where they may exist, work, and 
live comfortably. The sanatorium is a part 
of the colonly used for active cases. To en- 
courage the patients to remain the work 
should be remunerative so that they may sup- 
port their dependents as much as is feasible. 
The State should also pay a subsidy in order 
that the earning be sufficient for the needs of 
the dependents but this subsidy is not in the 
nature of charity but rather a contribution 
to the expense of the institution which aims 
to prevent spread of the disease.—The Fu- 
ture of the Tuberculosis Problem, P. C. Var- 
rier-Jones, J. State Med., June, 1919, xxvii, 
No. 6, 161. 
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Court Decisions Regarding the Loca- 
tion of a Tuberculosis Hospital.—‘In a 
suit to enjoin the city of New Orleans from 
establishing and maintaining a tuberculosis 
hospital in the city, one of the objections of 
the plaintiffs, who lived in the vicinity of 
the proposed site, was that the hospital 
would endanger their health. The Supreme 
Court of Louisiana did not take this view. 
The court said: If it were proved with cer- 
tainty that this hospital would endanger the 
health of this plaintiff or his family, perhaps 
a case might be presented for judicial inter- 
ference. But the very opposite is conclu- 
sively shown by the evidence, which is all 
one way to the effect that a well-kept tuber- 
culosis hospital is not a menace to the health 
of the poeple living in its vicinity; and the 
presumption is that this hospital will be 
well kept. Our conclusion is that the suit is 
groundless in so far as it is sought to be 
founded on the apprehended injurious char- 
acter of the proposed hospital.—Pub. 
Health Reports, August 29, 1919, 1977. 


Location of Tuberculosis Sanatoria.— 
An interesting though indirect commentary 
on the recent decision by the Michigan Su- 
preme Court whereby the Lansing board of 
health was restrained from locating an iso- 
lation hospital (“pest house” the court 
called it) in a thickly settled residential dis- 
trict, is afforded by the results of a tubercu- 
losis survey of the residents of Saranac 
Lake, N. Y., under the auspices of the 
Edward L. Trudeau Foundation. It bears 
out what progressive health officers and 
sanitarians have repeatedly urged, that 
there is a minimum of danger of infection of 
healthy adult residents of resorts frequented 
by tuberculosis patients. The Saranac sur- 
vey showed that indigenous morbidity and 
mortality from tuberculosis are low, only 0.3 
of 1 per cent of the living cases being found 
among the native born and 0.9 of 1 per cent 
among previously healthy residents. This 
result is in accord with investigations else- 
where and should be remembered in over- 
coming the unreasonable prejudices regard- 
ing the alleged dangers from proximity to 
tuberculosis sanatoriums.—Pub. Health Re- 
September 12, 1919, xxiv, No. 37, 

070. 


Tuberculosis Reports.—According to 
the Middlesborough report for the period end- 
ing December 31, 1918 the policy has been 
to concentrate on the early cases of tubercu- 
losis and the results obtained endorse the 
wisdom of this policy. The report draws 
attention to the unwisdom of Jumping juve- 
nile, surgical and pulmonary tuberculosis to- 
gether, as each requires special measures for 
prevention and treatment. The success at- 
tained in northern England in dealing with 
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pulmonary tuberculosis has been due to 
early notification, dispensary, sanatorium 
and tuberculin treatment, and to a plan that 
provides two or three weeks’ holiday for 
“working cases” threatened with relapse. 

According to the report of the King George 
VII Anti-Tuberculosis League of Bombay, it 
has been observed that tuberculosis among 
women, especially Mohammedans, generally 
breaks out after a confinement, and that 
people coming to Bombay from localities 
where the disease is less prevalent acquire 
tuberculosis rapidly. It has also been found 
that 66 per cent of the patients lived in one 
room tenement houses. The League’s two 
dispensaries treated 972 patients during 
1917, 3422 patients in all since they were 
established. Tuberculin has been given 
only in selected cases and with due pre- 
cautions. 

The North of England Tuberculosis Asso- 
ciation recently arranged a post-graduate 
class for members occupying four days at the 
Treolar Cripples’ Hospital and College, 
Alton, Hants. Lectures were given by the 
medical superintendent, but most of the 
time was spent in the wards. Many cases 
were aspirated, showing a method of treat- 
ing tuberculous abscesses which has yielded 
gratifying results in spinal caries and hip 
disease.— Tuberculosis Reports, Editorial, 
Lancet, May 17, 1919, No. 4994, 854. 


Activities of Massachusetts League.— 
The plans for the future call for the develop- 
ment of the so-called “consultation service” 
similar to that of Framingham. It is in- 
tended to spread this method throughout the 
State in codperation with the Health De- 
partment. The League also aids the ‘“Mal- 
nutrition Clinic” conducted in Boston by the 
Boston Association. This organization 
takes in charge weak children at the various 
hospital clinics, feeds them properly, and 
trains them in the care of their health until 
they are brought up to normal standards. 
Among the work which remains to be done, 
some of the immediate suggestions are those 
concerning the occupational treatment of 
soldiers and sailors incapacitated by tuber- 
culosis. Work is an aid not only to arrested 
cases but also to those who are on the high 
road to recovery. Patients belonging to 
“the middle economic group” are handi- 
capped by lack of proper and sufficient 
accommodation in sanatoriums. These pa- 
tients do not wish to accept State aid and 
have not the means to avail themselves of 
sanatoriums intended for the wealthy. Special 
sanatoriums should be established for this 
group and this question should interest phi- 
lanthropists.—Annual Meeting of the Massa- 
chusetts Tuberculosis League, April 23, 1919. 
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Introductory Remarks by the President, V. Y. 
Bowditch, Boston M.andS. J,. July 17, 1919, 
claxxi, No. 3, 54. 


Richmond Tuberculosis Survey.—The 
Anti-Tuberculosis Association of Richmond, 
Va., undertook a survey and decided to 
work thoroughly in one district before mov- 
ing into another. The first district chosen 
was Fulton, a factory seetion in which half 
the population is white and the other half 
colored. It was chosen because, for its size, 
the number of known cases was small. The 
work opened on a Sunday in December, 
1918, with speeches in the churches, the 
speakers being furnished by the State Board 
of Health. The people were invited to at- 
tend free clinics and they responded in 
larger number than could be handled. The 
survey workers then went into the factories, 
giving talks on one day and doing examina- 
tions on the following day. The following 
month variety was offered by an educational 
program of motion pictures in schools and 
churches. In March a house to house sur- 
vey was undertaken when 700 families were 
visited.—Progress of Survey in Richmond, 
Bull. N. T. A., June, 1919, v, No. 9, 8. 


Tuberculosis Dispensaries Report.— 
The total number of patients in Greater 
New York reported as under the care of the 
clinics belonging to the Association of Tuber- 
culosis Clinics during 1918 was 44,248 as 
against 46,266 in 1917. This represents a 
loss of 4 per cent. In all boroughs 20,801 
new cases were reported, a loss of 11.6 per 
cent for the year. There was a gain of 0.2 
per cent in the number of old cases read- 
mitted during the year. There has also been 
a considerable decrease in the number of 
visits made to clinics by patients, 138,085 
against 152,773 in 1917, or 9.6 per cent. 
The nurses made 61,296 visits in 1918 as 
against 81,788 in 1917, a decrease of 25 per 
cent. This is due to unusual conditions 
created by the war and in part to the influ- 
enza epidemic. Of the total number of 
cases handled during the year, 15,848 were 
discharged as “non-tuberculous.” The total 
disbursements during the year were 
$4,301.03.—Dispensary Control of Tubercu- 
losis in New York City, Eleventh Annual 
Report of the Association of Tuberculosis 
Clinics of the City of New York. 


Trudeau Sanatorium Report.—The 
thirty-fourth annual report of the sana- 
torium shows that during the year ending 
October 31, 1918 hour hundred and nine 
new patients applied for admission and 49 
were reéxamined at the Sanatorium. There 
were 356 admissions, the same number as in 
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the previous year, and 259 were discharged. 
The classification on discharge was as fol- 
lows: apparently arrested, 32; quiescent, 105; 
improved, 34; unimproved or failed, 41; 
died, 1; diagnosis doubtful, 42; and non- 
tuberculous, 4. In addition there were 46 
ex-patients and part-time employees, of 
whom 32 had been discharged, making a 
total of 291 who have passed through the 
sanatorium. Of those who remained over 
three months, the average term of residence 
was five months and fourteen days, shorter 
than any previous year. Two hundred and 
twenty-one gained weight, averaging 10 
pounds; 26 lost weight, averaging 4.3 pounds. 
There has been a stable increase in cases of 
doubtful tuberculosis, showing the results of 
intensified educational propaganda; these 
cases are discharged as suspected as soon 
as the symptoms cease. The rest-cottages 
have been continued, and in the judgment 
of the staff the good results justify the 
continuance of this radical bed-rest treat- 
ment. The routine graduated exercise and 
workshop employment constitute the treat- 
ment for the majority. Tuberculin has 
been largely discontinued and artificial or 
natural light has been used fora few. Some 
medicinal remedies have been tried. Influ- 
enza vaccine has been given to a Jarge num- 
ber of patients since the recent epidemic, 


from which the sanatorium fortunately 
escaped. The vaccine appears to have been 
at least harmless. There was a steady in- 
crease in the use of the x-ray laboratory; 
two thousand examinations have been 
made, requiring 5000 plates, in addition to 
1500 fluoroscopic examinations. Half of 
this work was for patients outside the sana- 
torium, which makes the department self- 
supporting. During the year 198 persons 
were engaged in some form of work. Bas- 
‘ketry, clay-modelling, photography, and 
typewriting have comprised the principal 
occupations. - These are engaged for a pre- 
scribed length of time as a means of diver- 
sion, but in reality also as a therapeutic 
measure. The sale of supplies has amounted 
to $1669.56. The fourth session of the 
Trudeau School of Tuberculosis was at- 
tended by 25 students, of which 22 com- 
pleted the course—The Thirty-fourth An- 
nual Medical Report of the Trudeau Sana- 
torium, November, 1918. 


Army Tuberculosis Examinations.—A 
striking contrast was found in the physique 
between the National Guard troops sta- 
tioned at Camp Cody and the regulars ex- 
amined at Fort Bliss. The former not only 
proved to be of more clean-cut physique but 
also more intelligent than the men of the 
regular organization. At Camp Lewis 
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40,000 draft men had to be examined. They 
were passed by the twenty examiners at the 
rate of fifty per day for each examiner. 
Cases showing any suspicious signs were 
subjected to a fluoroscopic examination. 
Out of a total of 13,893 fluorostopies done, 
425 patients were rejected on account of 
pulmonary tuberculosis. From the roent- 
genologist’s standpoint these were tabulated 
as follows: unmistakable pulmonary tuber- 
culosis—clinical verification unnecessary, 248 
cases; extremely suspicious—clinical verifi- 
cation necessary, 89 cases; suspicious—31 
cases; various abnormalities—clinical verifi- 
cation essential, 32 cases; unrecognized by 
fluoroscopist, 13 cases. In spite of the 
large number of men examined and of the 
unfavorable conditions of examination few 
cases were subsequently admitted to base- 
hospitals. It is evident that the healed 
quiescent lesion did not reactivate to any 
appreciable extent, if overlooked, under the 
conditions of army life.—Observations of An 
Army Tuberculosis Examiner, D. C. Twichell, 
Southwest. Med., July, 1919, ii, No.7, 6. 


Tuberculosis in British and American 
Troops in France.—In a statistical com- 
parison of the more common diseases occur- 
ring in 3643 of the British and 1696 of the 
American medical cases at the U. S. Army 
Base Hospital No. 5, in 1918, there were 97 
cases of pulmonary tuberculosis and pleurisy 
among the British, a proportion of 27 per 
1000 cases of disease; and 77 cases among the 
Americans, a proportion of 45 per 1000. 
There were 22 cases of pulmonary tuberculo- 
sis with positive sputum among the British, 
a proportion of 6 per 1000 cases; and 27 
among the Americans, a proportion of 16 
per 1000. Pulmonary tuberculosis was 
nearly three times more frequent in the 
American than in the British troops. The 
histories showed that many had had pleurisy 
several years before, had felt perfectly well 
until coming abroad, but on arrival in a 
strange country and surroundings had suf- 
fered an acute flare-up of the disease. 
There was noted among the Americans a 
marked tendency to develop acute exacerba- 
tion from any chronic or latent disease to 
which they had any tendency. This was 
due among other reasons, to the fact that 
some men constitutionally unfit for mili- 
tary service had not been weeded out, and 
that there were too few officers and non- 
commissioned officers trained to enforce hy- 
gienic measures designed to keep medical 
casualties as few as possible-—Comparison 
of Medical Casualties in British and Ameri- 
can Troops at a General Hospital in France, 
R. Fitz and A. Cunningham, Am. J. M. S¢i., 
September, 1919, Vol. 158, No. 3, 328. 
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Early Awards of the War Risk Insur- 
ance Bureau.—The Federal Board for Vo- 
cational Education has recently published an 
analysis of the awards of compensation for 
disability in the first 15,245 cases examined 
and adjusted by the War Risk Insurance 
Bureau. It represents approximately re- 
ports of awards to June 20, 1919, and will 
serve to give some advance indication of the 
types of specific disabilities most frequently 
demanding consideration. We have already 
pointed out that during the present war 
only 2 per cent of the disabilities are at- 
tributed to loss of limbs, whereas in the in- 
dustries 26,000 limbs, equivalent to six 
times the number of amputations among 
American soldiers in the year of war, are 
lost each year. Hence the justification for 
the pertinent query reiterated by govern- 
ment publications until it has almost become 
a postwar slogan: “As soon as we have 
made peace in Europe can’t we do some- 
thing to prevent the wounding of workmen 
at home?” Nearly one half (46.6 per cent) 
of the cases with a specified class of disa- 
bility in the War Risk Insurance Bureau re- 
port are comprised under the title “‘Disease,” 
in contrast with amputations, ankylosis, in- 
juries, impairment of sight or hearing, pa- 
ralysis, etc. Tuberculosis has first place 
with a record of more than 3000 out of a 
total of 7103 disease cases. Heart affections 
take second rank in the frequency of their 
incidence. Arthritis, empyema, nephritis, 
pneumonia, pleurisy and rheumatism each 
represent about 2 per cent of the diseases 
recorded. Next in the order of frequency 
were the injuries not involving amputations 
or ankylosis. Out of the 26 per cent of dis- 
abilities in this class, the arms and legs were 
most frequently involved. Total blindness 
was not a prominent misfortune; it included 
only twelve out of 536 cases of impairment of 
vision. Two hundred and eighty-six per- 
sons were accepted as gassed. Out of the 
entire number of claims, 74 per cent were 
awarded a compensation of $30 a month, 
most of the remainder receiving a slightly 
higher allowance.—Current Comment, J. Am. 
M. Ass., August 30, 1919, laxiti, No.9, 696. 


American Red Cross Tuberculosis 
Work in Italy.—The American Red Cross 
Commission for Tuberculosis in Italy has 
published recently a report showing the re- 
sults of its endeavor to secure standards of 
internationa] codperation in the control of 
tuberculosis. Activities have been divided 
primarily into two fields, one of active and 
one of potential work. In the first group, the 
principal problems were provincial and com- 
munal organization, visiting nursing, school 

hygiene and child welfare; the latter in- 
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cluded careful studies in certain allied prob- 
lems for good public health and welfare. 

It has been estimated that the number of 
deaths from tuberculosis in Italy increased 
from 51,959 in 1914 to 60,938 in 1916. At 
the present time, organized effort against tu- 
berculosis has only just been begun. The 
number of beds available for the tuber- 
culous among soldiers and returned prisoners 
is 20,540, yet many of these beds remain 
unoccupied, partly becausé of Italian dislike 
for hospital care, the lack of knowledge about 
tuberculosis, and absence of military control 
after the men have been discharged from 
the army. 

Italy has two strong health organizations, 
the Department of the Interior and the 
Army, and, in addition, two voluntary or- 
ganizations through which attempts were 
made to establish international codperation. 
It was decided that the American Red Cross 
could work most effectively in the provinces 
of Liguria, Umbria, Palermo, and the two 
provinces of the Island of Sardegna. For 
these district charts were prepared of public 
health organization, antituberculosis or- 
ganization, child welfare organization, and 
school hygiene, which were suggested to the 
inhabitants as possible sources of help in 
their problem. The Italian people were 
open-minded and aware of the need which 
these plans supplied. 

In Genova, a provincial organization was 
organized for the five districts, and a pro- 
gram was outlined to include dispensaries, 
visiting nursing, school hygiene, school 
nursing, hospitals, sanitation, and free use of 
laboratories. This voluntary organziation 
operates in codperation with government 
officials. A similar program was arranged 
for the region of Umbria. 

In Sardegna, the plan was somewhat diffi- 
cult. Provincial organizations were estab- 
lished in the two provinces of the island, 
united into an interprovincial committee for 
the whole island. 

In Palermo, in Sicily, still another plan 
was adopted. An antituberculosis league 
was formed composed of the existing anti- 
tuberculosis associations, the Marine Hos- 
pital, the Children’s Hospital, the Italian 
Red Cross, the Wilson Institute of Child 
Culture, representatives of the government, 
members at large elected from among the 
aldermen of the municipality, the Cardinal 
of the Roman Catholic Church, and the 
Allied Women’s Clubs. 

The chief power in this whole program 
against disease was organization, which had 
been practically unknown and untried in 
Italy. The same principles which had been 
sae to the larger groups were extended 
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where organization could be accomplished by 
individuals. 

Another agent in public health work which 
was practically own in Italy was the 
public health nurse. In order to secure im- 
mediate help for large numbers of sufferers, 
three schools were opened in Rome, in Ge- 
nova, and in Palermo, to which only Italian 
students were admitted. The amount of 
hospital experience required varied with the 
school; the highest standard was fixed in 
Rome, where two years hospital experience 
under war conditions was the minimum. A 
group of American nurses acted as teachers 
and consultants, directing the courses and 
putting them on a working basis. It is in- 
teresting to know that these American nurses 
were successful in their teaching; they were 
accepted immediately in the homes and 
their value was appreciated by the Italian 
physicians. 

In organizing methods of improving school 
hygiene in Italy the work of the commission 
was carefully planned. Italy has three and 
one-half million registered school children 
between the ages of six and twelve, and an 
additional million unaccounted for in the 
school register. The plan for this work was 
to study by questionnaire the status of 
school hygiene in Italy; to check by personal 
visits the answers to this questionnaire; to 
secure, if possible, a physical examination of 
several thousand school children in different 
sections of the country for comparison; to 
assist in the correlation of the various excel- 
lent pieces of Italian work into a national 
program of child hygiene, to provide man- 
uals for medical inspection and school in- 
struction in hygiene, physical training, and 
infant hygiene; and to establish, if possible 
one district on an ideal basis as a demon- 
stration. 

In child welfare work many problems were 
presented in Italy. A study was made of 
the pre-war status of: children in Italy; of 
the situation which resulted from the war 
conditions and its effect upon the children; 
of the tasks of existing organizations for 
child welfare, and the effects of the war 
upon them; and of those people not directly 
concerned in child welfare work. It was 
found that although before the war child 
welfare work had been started in many cen- 
ters, it had been neglected during the war 
emergency work. Visits were made by mem- 
bers of the Commission to most of the prov- 
inces in the North of Italy, to the Islands of 
Sicilia and Sardegna, to the Adriatic Coast, 
from Rimini to Tarento and to Napoli. It 
is to be regretted that the Child Welfare 
Section was not allowed sufficient time to 
put into operation any active work, although 
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the ground-work of codéperation was laid in a 
number of localities —Editorial, Boston M. 
and §. J., October 2, 1919, claxxi, No. 14,435. 


Tuberculosis in the Highlands of Co- 
lombia: A New Diagnostic Sign.—Physi- 
cians of the early part of this century ob- 
served a curious evolution of tuberculosis in 
the great Colombian Highlands. A few 
years ago this locality was almost free from 
the Koch bacillus, while today it is infested 
but with pathological peculiarities different 
from what prevails in the temperate zone, 
due to the fact that the race does not possess 
immunity to tuberculosis to any degree. In 
the clinic of Dr. Josue Gomez, in the Hos- 
pital de Caridad of Bogota, from 1896 to 
1899, the writer was shown a few cases of 
pulmonary tuberculosis as a rarity, while 
cases diagnosed as tuberculous peritonitis 
were quite frequent. This, he believed, was 
tuberculosis of the mesenteric lymphatics in 
men who did not have ancestral immunity. 
During the last four years he had observed 
hundreds of such cases. The three things 
that called his attention especially to the 
curious nature of the disease in the highlands 
of Bogota were the rapid cavity formation, 
the miliary forms, and the tuberculous men- 
ingitis, the latter being the not uncommon 
form of acute tuberculosis generally occur- 
ring in the sick—more often in women— 
while convalescing from great hyperpyrexia, 
principally from typhoid fever. There are, 
however, numerous cases of chronic pulmon- 
ary tuberculosis, there being a difference in 
that contracted in the highlands and that 
contracted in sea level regions. The new 
sign which the writer describes, and has 
found in 169 cases of incipient tuberculosis, 
consists of the reinforcement of the whis- 
pered voice in the vertex of the affected 
lung. The sign appears before the disease 
reveals itself by any other symptom, either 
auscultatory or percussional, before respira- 
tory inversion and impairment of percussion 
of the supraspinal triangle of the affected side. 
A stethoscope and a little practice are enough 
to find it. The mechanism of the sign is very 
simple. Laennec showed that the first period 
of tuberculosis is characterized by a peri- 
bronchitis. The interstitial peribronchial in- 
flammation increases the density of the lung, 
and owing to the easy transmission of sound 
by dense tissues, the larynx and tracheo- 
bronchial noises are transmitted in a better 
way to the ear that auscults. This explains 
the respiratory inversion, that is, the rein- 
forcement of the expiration. When the 
peribronchial injury is not sufficiently exten- 
sive to conduct with clearness the tracheo- 
bronchial noise, it is sufficient to make the 
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patient repeat in a low voice in each expira- 
tion a word rich in consonants.. In an in- 
stant the ear will perceive the great differ- 
ence that exists, in the case of incipient 
tuberculosis, between the healthy and the 
affected side. From the affected side each 
syllable is distinctly heard with such force 
that it reaches sometimes the degree of whis- 
pered pectorliloquy. This sign should not be 
confused with whispered pectoriloquy, which 
may accompany tuberculous pneumonia of 
the apex of the lung, which has an acute 
progress, with blowing and other signs. The 
Niess sign, consisting of a whispered pec- 
toriloquy in the space situated between the 
scapula and the spine is found also in bron- 
chial adenopathy. Its causeis the transmis- 
sion of the tracheobronchial breath through 
the hypertrophic lymphatic masses. It has 
nothing to do, therefore, with the sign de- 
scribed. As counter control of the sign of 
the reinforcement of the whispered voice, the 
writer had 140 convalescing and debilitated 
patients (with uncinariasis, anemia, chlorosis, 
under observation, who did not present, etc.) 
the sign. This sign appears even before the 
roentgen rays give a distinct shadow and 
when there is not yet any other sign either 
auscultatory or percussional.—Anomalies of 
Tuberculosis in the Highlands of Colombia; 
A New Diagnostic Sign in Incipient Cases, 
J. Vargas S. J. Am. M. Ass., August 30, 
1919, laaiti, No. 9, 664. 


Tuberculosis in the West Indies.—In 
Grand Turk Island during the period 1909 
to 1913 the percentage of recorded deaths 
due to tuberculosis was 14.4 indicating about 
4 per 1000 of the population. The corre- 
sponding rate in England is under 1; in 
Jamaica the rate is under 2; 3.5 for Kings- 
ton; Grenada 5.72; St. Johns, Antiqua, 6.13; 
Trinidad (and Tobago) 2.1; but 5.2 for the 
capital, Port of Spain. In the Bahamas the 
disease is rife. The pulmonary is the chief 
type of the disease in the West Indies; 
other forms are infrequent. The disease is 
maintained by direct infection due to the 
general ignorance of hygiene, and especially 
the custom of closing every door and window 
at night. The towns have high rates in 
comparison with the country, due to over- 
crowding, defective water supply and Jack of 
cleanliness. Poverty is an important factor, 
as the diet is “limited in variety, inferior in 
nature, and deficient in freshness,” starchy 
foods predominating and the proteins lim- 
ited. The case mortality among those of 
negro stock is extremely high. In the pre- 
vention of the disease, attention to personal 
hygiene and public health will have a marked 
effect, but the methods adopted must differ 
from those used in England on account of 
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the difference in race. The devitalizing in- 
fluences of malaria and ankylostomiasis are 
also to be considered, as well as the effect of 
the tropical climate.—Tuberculosis from a 
West Indian Standpoint, J. Geoghegan, 
Lancet, July 12, 1919, No. 5002, 56. 


Tuberculosis in the Dutch Indies.— 
Tuberculosis among the natives presents a 
greatly varying picture. No two sufferers 
show exactly identical symptoms, Still, 
one can establish a few essential points: (1) 
In only about one half the lethal cases of 
tuberculosis among adult natives do the 
lungs bear the brunt of the infection. In 
the remaining cases the lymph glands and 
serous membranes are especially attacked. 
(2) Acute processes in the form of pnue- 
monia are much more frequent than in 
Europe and are scattered all through the 
lungs. (3) Early calcification of the car- 
tilage of the first rib is rare. (4) Intes- 
tinal tuberculosis is a common complication, 
but very rare as primary lesion. (5) Other 
parts, e.g. the genito-urinary system are 
rarely affected with the exception of the 
spleen.—Pathologic Anatomy of Tuberculosis 
in the Dutch Indies, A. E. Sitsen. 


Intercostal Muscles.—Briefly stated 
the intercostal muscles and the diaphragm 
are antagonists, and the minus barometric 
pressure in the pleural cavity during inspira- 
tion is due entirely to the excursion of the 
ribs and diaphragm. If the activation of 
these muscles is simultaneous it is clear that 
to accomplish an excursion of the ribs and 
diaphragm the intercostals and diaphragm 
must each reciprocally overcome the minus 
pressure created by the other. The lower 
six intercostals and the diaphragm are also 
antagonists in controlling the movements of 
the costal border. These muscles are also 
antagonists in determining the direction in 
which the costal margin will move during 
inspiration, but this does not in any way 
express the intrapleural pressure. Former 
interpretations of the movements of the in- 
tercostal borders were according to Du- 
chenne, who considered only the factor 
of increased intraibdominal pressure. 
Hoover’s observations have shown, however, 
that the balance of control over the costal 
margin depended on the arch of the dia- 
phragm, and he gives the details of his 
proof. The symmetry of movement of the 
entire costal borders gives evidence of the 
symmetry of the right and left vaults of the 
diaphragm, and the movement of the costal 
borders is a good index of the elevation or 
depression of the diaphragmatic arch. The 
study of the respiratory movements of the 
costal margins gives valuable information as 
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to the entire diaphragm, and enables us to 
recognize any disturbance of balance be- 
tween the intercostals and the diaphragm, 
when the impairment is in the intercostal 
muscles. He reviews the physiologic activi- 
ties of ail these muscles, and shows how our 
knowledge of them helps us in studying the 
size, density and extensibility of the lungs. 
The last of these is the most important as 
most sensitive to pathologic changes. It is 
modified by all diseases of the bronchi, lung 
tissue and pleura. Although paralysis of 
the intercostals will diminish the vital ca- 
pacity of the lungs according to its extent, 
all paralyses are well tolerated except that 
of the upper half of the intercostals, when 
the lower half is still active. He reports 
two cases illustrating his views, showing the 
ect of all the intercostals, of one or 

oth sides, or of the lower half of one or 
both sides, produces no cyanosis or respira- 
tory distress while the patient is at rest. 
Paralysis of the upper half, however, on one 
or both sides, causes severe distress in 
breathing when the ribs are flexible enough 
to admit of reciprocal expansion and con- 
traction between the upper and lower parts 
of the lungs, so as to cause rebreathing be- 
tween the brs and lower lung. While 
this is the only form that produces suffoca- 
tive symptoms per se, a moderate paralysis 
of the intercostals will diminish the vital 
capacity, as shown in a case reported. 
Special points as regards the study of the 
respiratory excursions of the arc of the ribs 
and of the costal borders give valuable in- 
formation on the innervation of the muscle 
which actively mirrors the movements of the 
underlying lung, the motility of which is 
quite different from the popular conception 
of its movements and their causes.—T; 
Functions of the Intercostal Muscles: Further 
Observations, C. F. Hoover, J. Am. M. Ass., 
July 5, 1919, lexiti, No. 1, 17. 


Surface Temperature.—Peter and Vidal, 
1878, were the first to claim that in pulmon- 
ary tuberculosis, the surface temperature at 
the affected apex is from 0.3 to 1° F. higher 
than on the unaffected side. Similarly 
Forest advocated the determination of the 
surface temperature at the apices of the 
lung as an aid in differentiating apical tuber- 
culosis from chlorosis. Likewise, Charteris 
in 1876 reported that in advanced pulmon- 
ary tuberculosis the axillary temperature 
on the affected side was higher than on the 
unaffected side. Peter also claimed that in 
thoracic paracentesis there always occurred a 
rise of temperature which subsided in twenty- 
four hours unless more fluid formed. Ac- 
cording to Squire acute pleurisy may raise 
the surface temperature as high as four or 
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five degrees above that of the opposite side. 
Myalgia may also cause a rise of local tem- 


perature. Also in paralysis the paralyzed 
side has a higher temperature than the un- 
affected side—which he explains on the basis 
of a vasomotor relaxation. The surface 
temperature of the various parts of the body 
are given by the same author as follows: 
head 94°, neck 96°, chest, abdomen, and 
back 94.5° to 96.5°, extremities 90° to 94°. 

Resulis of investigation—In the normal 
individuals examined the difference in the 
various points varied from 0.4° to 0.8° F. 
In eight per cent of the cases it was 1° F. 
Repeated tests in the same place also 
showed a similar variation, in a few cases 
an entire degree. The average surface tem- 
perature of the abdomina] wall was from 
95.4° F. to 97.6° F., while mouth tem- 
perature at the same time was from 97.8° F. 
to 98.8° F. 

(1) Surface temperature can be deter- 
mined by folding the skin over the bulb of 
an ordinary clinical thermometer and read- 
ing it after three minutes’ registration. It 
should be compared with the opposite side. 
(2) In surgical inflammations aie abdo- 
minal viscera (except kidneys), there is no 
elevation of temperature of the skin overly- 
ing them. (3) In unilateral inflammation of 
the kidney there is frequently a localized 
elevation of surface temperature. (4) In 
seventy-four per cent of the cases of uni- 
lateral suppuration of the kidney the surface 
temperature on the affected side was 1° F., or 
more, higher than on the unaffected side. 
(5) In advanced tuberculosis of the kidney, 
the surface temperature may be lower than 
on the unaffected side. (6) Determination 
of surface tempreature may bc considered 
an aid in the diagnosis of unilateral sup- 
purative conditions of the kidney.—Surface 
Temperature in the Diagnosis of Surgical 
Abdominal Conditions, M. E. Alexander, N. 
wae M. J., June 21, 1919, ciz, No. 25, 
1077. 


Temperature Disturbance.—The au- 
thor reviews the physiology of heat regula- 
tion and the theory of a special heat center, 
which is not universally accepted to ac- 
count for the condition observed, by some 
recent writers. He gives his observations 
on subjects of the draft, the figures of which 
indicate a tendency to temperature eleva- 
tion, too uniform to be attributable to diurnal 
variation alone. The important clinical 
feature was the obvious elevation from ap- 
parently psychic rather than physical influ- 
ences. His summary is as follows: (1) 
Physicians are prone so to forget the physi- 
ology of heat control that they associate 
with various temperature curves definite 
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clinical entities, despite the fact that tem- 
perature elevation does not necessarily 
mean fever. (2) Though early work sug- 
gested the existence of a special heat center, 

resent evidence is that a complex of bodily 
actors controls the balance between heat 
production and heat dissipation, the latter 
depending largely on cutaneous vasomotor 
and secretory changes; the former, on varia- 
tions in muscle tone. (3) Two series of in- 
dividuals observed by the author, under cir- 
cumstances associated with considerable 
nervous tension, showed distinct elevation of 
temperature in a large percentage of cases, 
the degree of elevation varying directly with 
the gravity of the situation facing the indi- 
viduals. (4) The fact that psychic states 
can so influence temperature should make 
the clinician cautious in interpreting appar- 
ent febrile reactions when clinical signs are 
meager. In such cases, a psychic rise plus 
diurnal elevation may lead to false conclu- 
sions, unless the actual physiology of tem- 
perature variation and the influencing factors 
are kept in mind.— The Psychic Factor as an 
Element in Temperature Disturbance, Shown 
by Some Observations in the Selective Draft, 
F. B. Wynn, J. Am. M. Ass., July 5, 1919, 
lxxiiz, No. 1, 31. 


The Physics of the Chest.—In health 
the intrathoracic pressure is usually nega- 
tive but it can be made positive under vary- 
ing conditions, and in the Valsalva experi- 
ment the positive pressure can be raised to 
100 mm. of mercury above the atmospheric 
pressure. The negative intrathoracic pres- 
sure is due to the elasticity of the lungs and 
the slight tendency of the chest walls to re- 
coil beyond their greatest capacity in inspira- 
tion. The intrathoracic negative pressure is 
constantly varying, is usually slight, and 
aids materially both in the intrapulmonary 
gaseous changes and in the pulmonary circu- 
lation. The author gives a table of the 
ranges of negative and positive intrathoracic 
pressure as determined upon himself in the 
various types and intensities of respiration. 
The table shows that the more active the 
respiratory pump the greater are the varia- 
tions in pressure at different phases of respi- 
ration. Neither surface tension nor molecu- 
lar cohesion plays any part in the mainte- 
nance of the negative intrapleural pressure, 
but the latter is produced solely by the lung 
elasticity and the atmospheric pressure. 
Since no air can get between the layers of the 
pleura, they are kept pressed together by the 
atmospheric pressure within the lungs. In 
hemothorax the intrapleural pressure may 
remain negative, the negative pressure may 
be increased by collapse of the lung, or it 
may be changed to positive at first and then 
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back to negative. In exudative pleurisy 
there is a gradual reduction of the negative 
pressure until it may become positive, and 
as a result the heart and mediastinum are 
drawn, or pushed, over toward the side of 
greater negative pressure. In many wasting 
diseases where the demand for oxygen is low 
the negative tension within the pleura may 
fall or become positive, especially at the 
bases and behind, and areas of atelectasis 
then develop. Massive atelectasis may be 
confused with pleural exudate, but it can be 
recognized by the persistance of the lung 
reflexes in atelectasis. Thus brisk rubbing of 
the chest wall on the affected side leads to a 
prompt expansion of the collapsed lung and a 
corresponding alteration in the physical 
signs. Early treatment gives excellent re- 
sults in cases of atelectasis, except when due 
to severe mitral stenosis. Pleural effusions, 
so long as they do not cause collapse of por- 
tions of the lung, usually undergo absorption 
and in most cases of effusion the fluid should 
be left until the inflammation which caused 
it has subsided, especially in cases due to 
tuberculosis. If this is not done its removal 
should be accompanied by the introduction of 
filtered air to a producing an increased 
turgescence of the lung and an activation 
of the tuberculous process. Common salt 
should be eliminated from the diet as far as 
possible in all cases with pleural effusion, and 
where there is much fibrin decalcifying 
agents such as the fruit acids or their salts 
should be administered. A small amount of 
trypsin may be introduced into the chest 
cavity to hasten the solution of the fibrinous 
exudate, and liquid petrolatum is useful to 
lessen the liability to the formation of adhe- 
sions. Empyema should be treated by a 
free incision in the most dependent spot to 
permit the escape of the pus, and this should 
then be closed by a valve of oil silk which 
will permit the further escape of pus but 
are the entrance of air between the 
ayers of the pleura. Various other condi- 
tions are also dealt with by the author in the 
light of the physics of the chest—A Lec- 
ture on the Physics of the Chest and their Re- 
lation to Diseases and Injuries of the Thoracic 
Organs, J. Barr, Brit. M. J., April 19, 1919, 
No. 3042, 471. 


Blood Pressure in Tuberculosis.—It is 
a well known fact that blood pressure is 
much below normal in tuberculosis subjects, 
even in the very earliest stages. This may 
mean that the low blood pressure, caused 
by some other condition, is responsible for 
the reactivation of an old tuberculous focus. 
The hypotension is probably caused by 
general physical weakness, plus possibly 
some peculiar quality of the tuberculous 
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toxins. It may be one cause for activity, 
and is always a sequel of tuberculosis. The 
general systolic average of 319 patients ex- 
amined during visits at the office was found 
to be 107.2 mm. mercury and the diastolic 
70.3 mm., giving a pulse pressure of 36.9. 
This is very close to the ideal normal ratio 
of 1-2-3-. Of the patients examined there 
were about 60 per cent in the incipient stage, 
30 per cent in the second stage and only 10 
per cent in the third stage. They ranged in 
age from sixteen to sixty-two years. It does 
not appear that low blood pressure has 
any special] prognostic significance. When a 
blood pressure is low at first and then gradu- 
ally rises it is looked upon as a good indica- 
tion. A very low systolic pressure without 
assignable cause points conclusively to tu- 
berculosis, present or to come.— Blood Pres- 
sure in Tuberculosis, W. O. Wilkes, Texas 
M.J., March, 1919. 


Diagnosis of Tuberculosis.—While the 
recognition of chronic pulmonary tuberculo- 
sis is usually regarded as a simple matter, 
with small chance for error, this is not al- 
ways the case, as can be readily seen by men 
with large rience. The authors report 
the results of a study of 1200 consecutive 
admissions to the Jefferson Hospital, Phila- 
delphia, with the diagnosis of advanced pul- 
monary tuberculosis. In this series 72, or 
6 per cent, were found to be nontuberculous, 
and out of 134 necropsies in this series, no 
tuberculosis was found in 7, which is fairly 
close to the percentage given above. In five 
of these cases there had been a correct diag- 
nosis made before death. They refer to the 
work of Ash, who found in 198 necropsy 
cases, 23 nontuberculous, only 7 of which 
had been correctly diagnosed before death. 
In the authors’ own series, the various con- 
ditions which were wrongly diagnosed as 
advanced pulmonary tuberculosis are: cardio- 
renal, 19; pneumonic sequelae, 9; bronchiec- 
tasis, 8; abscess of lung, 8; chronic bron- 
chitis, 6; neoplasm, 5; syphilis, 4; aneurysm, 
2; anthracosis, 2; bronchial asthma, 2; em- 
pyema, 2; diabetes mellitus, 1; cancer of 
rectum, 1; foreign body, 1; malingering, 1. 
The various disorders mistaken for tubercu- 
losis are described in brief detail. The car- 
diac cases seem to be wrongly interpreted, 
partly through carelessness. The chronic 
inflammatory conditions of the lungs are gen- 
erally more difficult problems. Six of the 9 
were atypical cases of bronchopneumonia; 
3 were unresolved lobar pneumonia. The 
influenza epidemic had undoubtedly some- 
thing to do with the origin of these cases, 
and most of them came in last winter. 
Bronchiectasis is easily mistaken for tuber- 
culosis if the sputum is not examined. Spu- 
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tum examination was evidently neglected in 
the 8 cases of pulmonary abscess. Sputum, 
persistently purulent without tubercle ba- 
cilli, is strong evidence against tuberculosis. 
Emphysema and chronic bronchitis were 
mistaken for it by reading symptoms and 
signs alone, and the same remarks apply to 
cases of new growths in the lungs. Syphilis 
was conservatively diagnosed in the four 
cases, but seemed thoroughly proved. An- 
eurysm, bronchial asthma, and empyema 
may need the roentgen ray to confirm a 
nontuberculosis diagnosis. Anthracosis is 
more frequently the cause of mistake than 
the figures indicate, and many such cases are 
early recognized in the dispensary and sent 
to the general wards. Lack of thorough 
examinations with hasty conclusions and 
neglect of sputum examinations are probably 
the main causes of mistakes. The authors 
consider that the ordinary six negative spu- 
tum examinations in early cases are not 
enough to exclude tuberculosis. In the ap- 
parently advanced cases of tuberculosis, a 
diagnosis without positive sputum examina- 
tions should never be made, and physicians 
in tuberculosis hospitals should give particu- 
lar attention to this point.— The Diagnosis of 
Chronu Pulmonary Tuberculosis, T. Mc- 
Crae and E. H. Funk, J. Am. M. Ass., July 
19. 1919, laxitt, No. 3, 161. 


Diagnosis in Adults.—The demonstra- 
tion of the tubercle bacillus is not always 
necessary to make a fairly reliable positive 
diagnosis, but the diagnosis remains uncer- 
tain in many cases so long as the bacillus 
cannot be demonstrated in the sputum. 
When examining applicants for admission 
to a tuberculosis sanatorium, the diagnosis 
must be both qualitative and quantitative. 
The physician is called upon in such cases to 
discover or exclude clinical tuberculosis and 
he must also, make a fair estimate of the 
amount or extent of the disease, if present, 
and the damage it has done to the body. It 
is far more unjust to the patient to make an 
incorrect positive diagnosis than to make 
an incorrect negative diagnosis. Never 
should a positive diagnosis rest upon X-ray 
findings, with or without a positive tuber- 
culin test, in the absence of other positive 
data. The rare appearance of minute par- 
ticles of blood in the sputum, when the sub- 
ject is otherwise healthy and free from sug- 
gestive symptoms, even though the point of 
bleeding cannot be seen in the mouth, 
throat or nose, does not justify a positive 
diagnosis of tuberculosis. When a tea- 
spoonful or more of blood is raised, it is 
strong evidence of tuberculosis, unless some 
other cause can be proven. The extreme 
waxy pallor which follows immediately an 


initial hemorrhage from a gastric ulcer is 


never seen in hemoptysis. The spitting of, 


free or frothy blood which is the result of 
advanced cardiac disease should not be mis- 
taken for hemorrhage due to tuberculosis. 
Loss of weight to the extent of 5 per cent 
or more within six months is slightly sugges- 
tive. Night sweats are frequently caused 
by other conditions, exertion, excesses, sep- 
tic infection, etc. Night sweats only occur 
in acute and ulcerative cases of pulmonary 
tuberculosis accompanied by some mixed in- 
fection. So that in a person whose symp- 
toms and signs are vague, evidently not in 
an acute or ulcerative stage of tuberculosis, 
sweats are rather against than in favor of a 
diagnosis of pulmonary tuberculosis. A 
rapid pulse is only a corroborative sign in 
the presence of other suggestive symptoms. 
Digestive disorders are among the common- 
est first symptoms of invasion of the lungs 
by the tubercle bacillus. There is no type 
of cough which is characteristic of consump- 
tion. A cough which lasts for six weeks or 
longer, when careful investigation fails to 
detect any cause above the trachea, should 
be considered suggestive of tuberculosis. It 
is fairly safe to say that a fever of 99.6 or 
more every afternoon or evening with a tem- 
perature of 97.8 or less every morning for 
ten days, if sepsis can be excluded, is due to 
tuberculosis. A constantly subnormal tem- 
perature in the morning is about as signifi- 
cant as is the evening fever. There is, 
however, no infallible rule and most erratic 
febrile manifestations may be met. Pain in 
the chest may be absent even during the 
stage of cavitation; it is only present when 
the disease has affected the pleura. At 
times various neuralgias may present. 
These are due to the toxin in the blood. 
When the neuralgia affects the chest strap- 
ping aggravates the pain in contradistinc- 
tion to pleural pain. A family history of 
tuberculosis is more likely to be given too 
much than too little diagnostic weight. We 
must inquire regarding close or prolonged 
ek to known or suspected cases of 
tuberculosis. The sanitary condition of the 
home is also important. Loss of strength 
should not be given much value in the clini- 
cal summary. This is also true of loss of 
appetite. Any disease will impair appetite 
and strength.—The Establishment and Con- 
duct of a Tuberculosis Sanatorium, Charles 
B. Slade, Monograph Series No. 19, Bureau 
Public Health Education, Dept. Health, New 
York City, December, 1918. 


Valuable Tests in Early Diagnosis.— 
Three valuable measures for the detection of 
latent pulmonary tuberculosis are: the pro- 
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voked expectoration, saline injection, and’ 
exertion tests. When a patient is suspected! 
of pulmonary tuberculosis and it is impos- 
sible to obtain sputum owing to absence of 
expectoration the administration of a dose of 
the white oxide of antimony, 0.5 in gum 
julep, 120, will increase the bronchial secre- 
tion and the patient will expectorate suffi- 
cient mucus for the search for the tubercle 
bacillus. The other two tests require the 
keeping of an exact temperature chart for 
later comparison. After the range of tem- 
perature is thus established and the patient 
is kept in bed, 50 cc. of normal saline solu- 
tion are injected subcutaneously, preferably 
at 10 a.m. A rise in temperature is often 
noted as soon as two hours after this injec- 
tion, and the rise continues, reaching its 
height about eight hours later when it begins 
to subside reaching the former level the fol- 
lowing day. The rise amounts at times to 
3°C. but is usually lower. It is a sign of 
unstable temperature which is peculiar to 
tuberculosis. Two days after this test the 
patient may be subjected to the other test. 
This consists of having the patient take a 
brisk march for one hour after which the rectal 
temperature will often show a marked rise. 
Besides sérving as a diagnostic test the latter 
is also a guide to the method of treatment. 
—L’expectoration provoquée, V épreuve de Veau 
salée, et  Epreuve de la marche dans le diag- 
nostic; précoce dela tuberculose pulmonaire, A. 
Philibert, Progr. Méd., May 10, 1919, No. 
19, 179. 


Differential Diagnosis.—Many people 
suffer from a mild tuberculous toxemia 
which they endure over a long period of 
time, yet these individuals exhibit few, if 
any, of the more important symptoms of 
tuberculosis. This is due to the extensive 
specific immunity set up by the absorption 
of limited amounts of toxin. No physical 
examination of the chest is complete without 
a fluoroscopic observation and. stereoroent- 
genographic interpretation. As regards the 
sputum, three consecutive specimens of 
morning sputum should be investtgated be- 
fore placing any reliance on a negative re- 
sult. A four plus positive complement fixa- 
tion test is of quite some value. A careful 
history often gives more information than 
any other procedure, but the securing of 
data requires tact, persistency and diplo- 
macy. A Wassermann test should also be 
done before expressing an opinion on a 
patient’s chest.—Differential Diagnosis of 
Pulmonary Tuberculosis, J. S. Pritchard, 18th 
Ann. Report Canadian Ass. Prev. Tb., 1918. 
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The first physician to receive the distinction of a unanimous election 
as Honorary Vice-President of the National Tuberculosis Association 
was Sir William Osler, a prime mover in its formation. His interest in 
the tuberculosis problem, in its medical as well as its social aspects, was 
unabated. He was closely identified with the antituberculosis move- 
ment in America and England, and his counsel was sought as an expert 
in all that pertains to this most widespread of diseases. The accom- 
panying bibliography comprises some fifty of his most important con- 
tributions on the subject of tuberculosis. To Osler is due the formation 
of the Laennec Society for the study of tuberculosis which is a part of 
Johns Hopkins Medical School. 

_ This universally beloved physician was justly claimed by three coun- 

tries—Canada, the United States, and England. He was born in 
Tecumseh, Ontario, on July 12, 1849. He came from a family of cul- 
ture, his father being the Rev. F. L. and his mother Ellen Frere (Pick- 
ton) Osler. Graduating from Trinity College, Toronto, in 1868, and 
taking his medical degree at the McGill University, Montreal, in 1872, 
he went abroad for a post-graduate course, studying at London, Berlin, 
and Vienna. On his return from abroad in 1874 he was made Professor 
of the Institutes of Medicine of McGill University where he remained 
until 1884, and then accepted a call as Professor of Clinical Medicine of 
the University of Pennsylvania. With the foundation of the Medical 
Department of Johns Hopkins University in 1889, Osler became Pro- 
fessor of the Theory and Practice of Medicine of that institution and at 
the same time Physician in Chief of Johns Hopkins Hospital, where he 
remained until the spring of 1905. In the fall of 1904 he had re- 
ceived and accepted a call from Oxford to become Regius Professor of 
Medicine. In reply to the author's congratulation on his receiving this 
great distinction, he wrote: 


Naturally, I am very loath to leave America where I have been so well 
treated and where I have so many warm friends, but it really is an act of 
self-preservation. I could not possibly stand for very long the high pressure 
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of my present life. The position is almost purely academic, and I will have 
an abundance of time for my literary work. 


When Osler left America a dinner was given to him the memory of 
which will be forever cherished by those who were present. He was 
eulogized as a teacher, clinician, consultant and author by such men as 
Tyson, Shepard, Wilson, Welch, Jacobi, and Weir Mitchell. Osler’s 
reply was full of expressions of gratitude and appreciation. Among 
other things he said, 


Why so much happiness has come tome I knownot. But this I know, that 
I have not deserved more than others, and yet a very rich abundance of it 
has been vouchsafed to me. I have been singularly happy in my friends, 
and for that I say “God be praised.” I have had exceptional happiness in 
the profession of my choice, and I owe all of this to you. . . . I have 
been happy, too, in the public among whom I worked—happy in my own 
land in Canada, happy here among you in the country of my adoption. 


His venerable mother and his wife were seated in one of the boxes, 
and turning a grateful glance upward, he said, 


Of the greatest of all happiness I cannot speak—of my home. Many of 
you know it, and that is enough. . . . I have had three personal ideals. 
One, to do the day’s work well and not to bother about to-morrow. The 
second ideal has been to act the.Golden Rule, as far as in me lay, towards my 
professional brethren and towards the patients committed to my care. The 
third has been to cultivate such a measure of equanimity as would enable 
me to bear success with humility, the affection of my friends without pride, 
and to be ready when the day of sorrow and grief came to meet it with the 
courage befitting a man. 


The honors bestowed upon Osler are almost too numerous to recount. 
He received the honorary degree of LL.D. from McGill University in 
1895, from the Universities of Aberdeen and Edinburgh in 1898, from 
the University of Toronto in 1899, from Yale University in 1901, from 
Harvard University 1904, and from Johns Hopkins 1905. The degree 
of D. C. L. was conferred by Trinity University, Toronto, in 1902, and 
the University of Durham in 1913; the degree of Sc.D., from Oxford 
University in 1904, Liverpool University in 1910, and the University of 
Dublin in 1912. He was made a Fellow of the Royal College of Phys- 
icians in 1883, and a Fellow of the Royal Society in 1898. In 1911 
Osler was created a Baronet of the United Kingdoms by King George V. 

Osler’s interest in America, in its medical institutions, and in his 
countless friends and pupils was genuine and lasting until the end. His 
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work in Oxford equalled his achievements in Montreal, Philadelphia, 
and Baltimore. During the war he worked for the health of the English 
and Allied Armies. The death of his only son, who lost his life in the 
world war, was a terrible blow to this great and good man, but he bore 
up under it bravely. He kept on working for the soldiers and with the 
soldiers. He talked to them on subjects of hygiene, how to preserve 
their health and how to prevent tuberculosis. 

The July number of 1919 of the Bulletin of the Johns Hopkins Hospital 
was entirely devoted to tributes to Osler. Thomas, Barker, Council- 
man, MacCallum, Thayer, Brown, McCrae, Hamman, Futcher, Jacobs, 
Brush, Woods, Chatard, Noyes, Hurd, Kelly, and Boggs, who had been 
either Osler’s co-workers or pupils, related their personal experiences 
showing the wide spheres of his activities as a teacher, sanitarian, phys- 
ician, citizen, scholar, and lover of books. The articles which are of 
particular interest to us as students of tuberculosis were those of Louis 
Hamman, who wrote on “Osler and the Tuberculosis Work of the 
Hospital,” and of Henry Barton Jacobs, on ‘Osler as a Citizen and 
His Relation to the Tuberculosis Crusade in Maryland.” 

In November, 1919, Osler contracted pneumonia but he himself 
hoped for an early recovery, and on Christmas day he sent a typical 
cheerful telegram to Johns Hopkins Hospital, announcing that he was 
making a good fight. Three days later he died. Cheerfulness, an un- 
bounded capacity for work, a devotion to the highest ideals of medicine 
and humanity, a marvelous scholarship, loyalty to his friends and kind- 
liness to the humblest of the humble, were the outstanding character- 
istics of Sir William Osler. His lifelong friend, Prof. William H. Welch, 
of Baltimore, well said of him, “To Osler nothing human was foreign. 
His home both in Baltimore and Oxford was a center of hospitality.” 
Those who had the rare privilege to walk with Professor Osler through 
the medical wards or who had the good fortune to have been present 
at some of his receptions to students will never forget the human side 
of his character. 

Such a biographical sketch as this must necessarily be incomplete and 
inadequate to one of our greatest physicians of the Anglo-Saxon race 
of the present day, but we are considering mainly Osler’s activities as 
an antituberculosis worker. As such he instructed thousands of stu- 
dents by word of mouth and by his writings on early diagnosis, practical 
prophylaxis, and rational treatment. Regarding the social aspect he 
looked upon tuberculosis as a disease of the masses, and particularly of 
those of little or no means, and we know that he induced many of his 
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wealthy friends and patients to consecrate some of their fortunes to the 
relief of the consumptive poor. 

Characteristic of William Osler and his labors are the words which 
grace the photograph he presented to those who bade him farewell on 
May 2, 1905, when he was about to leave for Oxford. They were the 
immortal words of Abou ben Adhem, “Write me as one that loves his 


fellowman.”’! 
S. ADOLPHUS KNOPF. 
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FURTHER OBSERVATIONS ON THE ARTIFICIAL TUBER- 
CULOUS INFECTION OF GUINEA PIGS THROUGH 
THE RESPIRATORY ROUTE 


J. B. ROGERS 
From the Percy Shields Laboratory, Cincinnati Tuberculosis Sanatorium, and the Depariment 
of Bacteriology, University of Cincinnati 

In a recent communication it was pointed out by Krause (1) that 
former experiments of Tappeiner and collaborators could not be consid- 
ered in any sense inhalation experiments, inasmuch as the mouth of the 
exposed animal had been left uncovered, and no doubt the larger part 
of the spray, particularly in dogs, had entered the mouth of the sprayed 
animal, and that therefore it seemed much more probable that infection 
took place by ingestion rather than by the respiratory route. Sufficient 
work has been done to show that the tubercle bacillus can pass through 
the intact normal mucous membrane without leaving a visible trace of 
its entrance; and regardless of the method employed, the nasal mucous 
membrane will be exposed to the sprays. 

Along this line, it might be stated that Straus swabbed the noses of 
twenty-nine people that were apparently in good health but employed 
in tuberculosis hospitals, and found virulent tubercle bacilli in nine 
cases. 

Then Grober (2) advances the theory that the tonsils serve asa portal 
of entrance for the tubercle bacillus. Aufrecht attempts to show that 
the organism enters the bronchial mucous membrane and travels to the 
lungs through the blood stream. 

The recent work of Wherry and Irwin (3) showing that a CO, tension, 
approximately that found in alveolar air, favors the growth of virulent 
tubercle bacilli, may explain why the lung tissue is especially favorable 
soil for the development of the tuberculous process. 

In a previous report (4) I have shown that if guinea pigs, wrapped 
so that the nasal passages only were exposed to repeated spraying, were 
autopsied six to ten weeks later, they invariably showed the lesions of 
pulmonary tuberculosis. Other organs were involved but less uniformly. 
Later we found that a single spraying was sufficient to infect all pigs 
sprayed. This was shown by the following experiments: 
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On July 7, 1919, 15 male adult guinea pigs were wrapped in thick 
cloth, leaving only the noses exposed. They were then placed in a 
wooden box covered with several newspapers which were snugly tied 
around the box. At one end the nozzle of a De Vilbiss atomizer, No. 
15, was inserted, in which a 1 to 100 watery emulsion of positive tuber- 
culous sputum had been placed. The pigs were sprayed for about five 
minutes, removed from the box and given a 1 to 5000 bichloride bath. 
Eighteen days later all pigs were etherized and examined. 

All of the sprayed animals showed numerous tubercles throughout 
the lungs. Tubercles were also found in the spleen of one pig and in 
the liver of another. The tracheo-bronchial glands were markedly en- 
larged in every pig. 

In order to eliminate the possibility of the microdrganisms having been 
absorbed from the nasal mucous membrane, the following parallel ex- 
periment was made on the same day. ‘Twelve adult male guinea pigs 
were selected, and the same sputum used in the above spraying experi- 
ment, but undiluted, was placed inside their noses with a small wooden 
applicator and the pigs kept in a separate group. They were etherized 
and examined eighteen days later with the following results: 

A single tubercle was found in the lungs of one pig; in the remaining 
11 the lungs were entirely free. The cervical glands were involved in © 
every pig. The spleen showed involvement in 5, the liver in 2 and the 
mesenteric glands in 5. 

In looking over our records we find another similar experiment made 
on March 15, 1919. Four full grown male guinea pigs were selected and 
the undiluted sputum, rich in tubercle bacilli, placed on the nasal mucus 
of each pig. On April 14, 1919, all pigs were etherized and examined. 
The cervical glands showed distinct enlargement and caseation in each 
pig, but the lungs were free from tubercles. 

In order to test the rapidity of the development of the lesions, the fol- 
lowing experiment was carried out: Fifteen male guinea pigs were 
sprayed and the first pig etherized and examined twenty-four hours later. 
Of the remaining, one was examined each succeeding twenty-four hours 
up to the eleventh day, then every forty-eight hours. Macroscopically, 
tubercles became visible on the seventh day and at this time the tracheo- 
bronchial glands were distinctly enlarged. On the eighteenth day and 
thereafter tubercles were found in the liver and spleen. Microscopically, 
after twenty-four hours mononuclear interstitial cellular infiltration was 
present, and after forty-eight hours, the cellular infiltration had become 
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generalized with enormous distention of the blood vessels and marked 
perivascular round cell infiltration. By the eleventh day, large areas of 
pneumonic consolidation were present in the lungs. 

In an effort to determine whether or not the bacilli were inhaled into 
the pulmonary alveoli or carried there by the blood or lymph stream, 
the following experiment was made: 

On April 16, 1919, 3 adult male guinea pigs were sprayed as in the 
previous experiments, and given a 1 to 5000 bichloride bath. About 
fifteen minutes later they were etherized, and using aseptic precautions, 
the cortex of the lungs was removed, placed in a sterile receptacle, trit- 
urated to.a pulp and extracted with sterile normal salt solution. One 
normal pig was injected respectively with the extract from each sprayed 
pig. On May 21, 1919, they were etherized and examined. One of 
them presented generalized tuberculosis and one tuberculous changes of 
the inguinal gland on the injected side. The third pig was negative 
for tuberculosis. 

To test out the relative danger from coughing patients we employed 
the following method: Ten advanced, open, positive sputum patients 
were selected on the wards of the sanatorium and sterile Petri dishes 
were held by the writer fifteen inches in front of the patient’s mouth and 


’ the patient instructed to cough twelve or fifteen times. Each dish was 


then covered immediately to protect it from light, carried to the labora- 
tory and washed out with 10 cc. of sterile, normal salt solution; and for 
each patient an adult male pig was injected in the left lower quadrant. 
The pigs were injected on May 1, 1919, and on September 1, 1919, 3 
of the 10 presented palpable glands on the injected side, and on autopsy 
generalized tuberculosis. The other 7 were examined August 16, 1919, 
and were negative for tuberculosis. 


SUMMARY AND CONCLUSIONS 


A single spraying of five minutes with a suspension of tuberculous 
sputum, produced pulmonary tuberculosis in 100 per cent of guinea pigs 
when they were exposed to the spray. The tubercles became visible in 
the lungs macroscopically on the seventh day at which time the tracheo- 
bronchial glands showed distinct involvement. After the eighteenth 
day, tubercles were frequently found in the liver and spleen. Micro- 
scopically, after twenty-four hours, localized interstitial cellular infil- 
trations were found and after forty-eight hours the infiltrations became 
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generalized. On the eleventh day, large consolidated areas were present. 
Inoculation experiments showed that when guinea pigs were kept in a 
spray of tuberculous sputum for five minutes, tubercle bacilli were pres- 
ent in the lungs fifteen minutes later. 

When sputum containing tubercle bacilli was placed on the normal 
nasal mucous membrane, the bacilli passed through the membrane with- 
out leaving a trace of entrance and lodged in the cervical lymphatics 
which always showed tuberculous changes. The lungs, liver and spleen 
became involved later. 

Since guinea pigs are very susceptible, the animals must be examined 
early in the course of the experiments when they are made with the 
object of showing the first pathological changes. 

Coughing tuberculous patients frequently emit infectious particles of 
sputum, and if inhaled by persons in close proximity to the patient, they 
become an active source for the transmission of the tubercle bacillus 
from one individual to another. Such particles coughed out by patients 
were caught on sterile Petri dishes, and in three out of ten experiments 
the washings from the plates were infectious for guinea pigs. 


REFERENCES 


(1) TAPrEINER, cit. by Krause, A. K.: Jour. Outdoor Life, 1918, xv, 225. 

(2) GroBER, cit. by PoTTENGER, F. M.: Clinical Tuberculosis, Mosby, St. Louis, 1917, i, 73. 
(3) WHerry, W. B., AND Irway, D. M.: Jour. Inf. Dis., 1918, xxii, no. 3. 

(4) RoceErs, J. B.: Amer. Rev. Tuberc., 1919, iii, 238. 


‘ 
Bit 
| 


PULMONARY SYPHILIS 


ELMER H. FUNK 
From the Department of Medicine, Jefferson Medical College, Philadelphia 


Syphilis of the lung is of the highest importance. Too many misiakes 
in diagnosis occur from want of care in looking for this malady. It en- 
dangers the patient's life; but, on the other hand, tt gives us an opening to 
score a therapeutic success, for we can sometimes restore health in a few 
weeks or in a few months to people who appear to be in the last stage of 
phthisis —Dieulafoy. 


It is not within the province of this paper to discuss the congenital 
form of pulmonary syphilis described as the white pneumonia of infants, 
but rather the acquired form which, for the most part, occurs in adults 
and simulates tuberculosis. Before the discovery of the Treponema 
pallidum and the Wassermann reaction, clinicians and pathologists 
recognized the possibility of syphilis of the lung. The earlier pathologi- 
cal reports have been subject to question, but not to the same extent as 
the clinical reports which were oftentimes based on very scanty data. 
We may be reasonably certain, however, that authentic cases of syphilis 
of the lung occurred and were recognized before we knew of the trepone- 
ma and Wassermann reaction. Many of the diagnoses were made by 
exclusion and verified by the therapeutic test, as, for example, in the 
case reported by Hughes and Wilson from the Philadelphia Hospital 
in 1905. The diagnosis in this instance narrowed itself down to malig- 
nant disease, tuberculosis or syphilis. The prompt and almost complete 
recovery under potassium iodide ruled out the first and excluded tuber- 
culosis which, although sometimes stationary under the influence of the 
iodides, is usually made worse, and never is benefited by the drug. This 
is about the status of the diagnosis of pulmonary syphilis prior to the 
discovery of the Treponema pallidum and the Wassermann test. 

Our present day conception of the disease, as it involves the lungs, 
has not been advanced as much as one would expect by the knowledge 
of the causative organism and the serum test. Sputum studies for the 
Treponema pallidum have not been made on an extensive basis and the 
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Wassermann test is so often positive in patients without respiratory 
symptoms that its occurrence in a patient with respiratory symptoms 
may, and indeed often does not have any direct significance. We are 
compelled, as our forbears, to rely largely on the therapeutic test. The 
X-ray may form a very valuable aid to diagnosis and should be made 
in every case in which lues is suspected. With regard to this aid we 
shall speak later. 

Before discussing the clinical data upon which a diagnosis of acquired 
pulmonary syphilis would seem warranted, let us pause for a few moments 
to discuss the pathology of disease. In the secondary stage a bronchitis 
of varying severity isnot uncommon. This is in keeping with the general 
tendency to mucous membrane involvement in this stage. The lesion 
is usually transient and of no particular clinical importance apart from 
the general disease. It is of importance to recognize, however, that in 
a certain group of these patients there is an associated apical catarrh 
giving rise to fine crackling rales which may be interpreted as tubercu- 
lous. The difficulty of differentiation may be great when it is recalled 
that the two diseases are not infrequently associated, or when a super- 
imposed syphilis activates an old lesion. It may be necessary to suspend 
judgment until the lues has been controlled by treatment, when the 
“apical rales” will clear with the associated bronchitis if the signs are 
due to lues. The clearing up is more prompt and more thorough than 
that due to tuberculosis activated by lues. I fear that the lack of knowl- 
edge of the apical catarrh due to lues has resulted in more diagnoses of 
incipient tuberculosis than we may at first thought be willing to believe. 

This paper, however, deals more particularly with late syphilis of the 
lung—that which occurs a number of years after the general symptoms 
have subsided. It most commonly manifests itself as gummata which 
may occur anywhere in the lung, but usually near the root or in the lower 
lobes. These may occasionally break down and form small cavities. 
They rarely form large cavities as in tuberculosis and such cavities are 
rarely found clinically. The gummata may be converted into fibrous 
tissue and the resulting contraction and puckering may distort the lung 
and give rise to considerable bronchiectasis. The gummata of the lung 
may be latent; and they have been found at autopsy in those who 
during life gave no evidence of pulmonary disease (Powell and Hartley). 

Syphilis of the lung may manifest itself as a diffuse fibrosis. The 
fibrous lesions of this character, referred to syphilis, do not possess any 
cardinal characteristics and cannot be distinguished during life from 
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fibrosis due to tuberculosis and other causes. Autopsy evidence may 
even be inconclusive. Downing notes that this difficulty in distinguish- 
ing between the several maladies causing fibrosis makes our autopsy 
records show so few cases of specific lung disease. 

One of the most important questions which has been asked regarding 
pulmonary syphilis is its frequency; and as Osler states, physicians and 
morbid anatomists are in agreement on its rarity. Of 2500 autopsies 
at Johns Hopkins Hospital, lung lesions which were believed to be 
syphilitic were present in twelve cases. As Osler further states, it is 
probable that in clinical investigations many cases either escape recog- 
nition or are never treated, while in post mortem records the particular 
ideas of the investigator as to what constitutes a syphilitic lesion are 
to be taken into account. 

I am not at all in sympathy with those who are willing to diagnose 
syphilis of the lungs frequently and upon scant evidence. I do feel, 
however, that it occurs clinically more often than the older observers 
would have us believe, and more often than post mortem evidence would 
seem to indicate. Is the discrepancy between the clinical and the post 
mortem frequency contradictory evidence? It may be if we draw an 
analogy with cardiovascular disease. Certainly not, however, if we 
draw an analogy with the cutaneous system. I have seen a great many 
post mortem examinations, but I have failed to see anything like the 
percentage frequency of lues of the skin which I have seen clinically. 
May not some of the pulmonary syphilitic lesions clear up ante mortem 
like the skin conditions? We have been too prone to think of post 
mortem lues as evidenced only by the gumma or puckered scar. May 
not syphilis of the lung clear up under appropriate treatment? Powell 
and Hartley, in commenting on Fowler’s finding of only twelve speci- 
mens of syphilitic lungs after a careful inspection of museums of the 
London hospitals and Royal College of Surgeons, state that this museum 
experience, however, would only in a measure coincide with the clinical 
experience, since cases recognized will often yield to appropriate treat- 
ment. The following case reports are instructive: 


Case 1. K. K., female, aged forty years, came under observation in October, 
1918, with history that she had been ill for six or seven years. At onetime 
during this period she was in a tuberculosis sanatorium. She had visited 
several hospitals and at one of these was given a short course of antisyphilitic 
treatment in 1915. Her chief complaint on admission was that of vague 
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pains throughout the body, pain in lower right chest and slight nonproductive 
cough. She stated that she tired easily and at times during the day she felt 
“feverish.” No loss of weight. The physical examination revealed slight 
impairment of resonance over the lower portion of the right chest posteriorly 
with quieter breathing than upon the opposite side. No rales. The apex 
and other lung were clear. The Wassermann test was positive. The X-ray 
by Dr. Manges revealed the following: The root shadows are heavy on 
both sides and there is general increased peribronchial thickening, consider- 
ably more marked on the right side than on the left and involving the lower 
lobe more than the upper. We believe this to be syphilitic infiltration and 
not a tuberculous lesion. 
The patient was placed on intensive antisyphilitic treatment with prompt 
improvement. After a period of six months the symptoms had largely dis- 
appeared, the signs in the chest approached the normal, although not entirely 
so, the Wassermann test was reported as negative and another X-ray exami- 
nation by Dr. W. F. Manges disclosed: As compared with the former plates 
the root shadows are distinctly less marked and the peribronchial thicken- 
ing previously noted has very largely disappeared. There is still no evidence 
of parenchymal lesion. 


Case 2. L. H., a colored woman, aged twenty-seven years, referred by a 
general hospital with the diagnosis of advanced pulmonary tuberculosis with 
laryngeal involvement, gave a history of cough which, for two years, had 
gradually grown worse, and of expectoration which at times was blood tinged. 
During the two weeks before admission she had many small hemoptyses. She 
was weak and had lost a good deal of weight. In the past year she had been ~ 
treated in a New York hospital for advanced tuberculosis. The physical 
signs and roentgen ray showed fairly marked bilateral pulmonary disease. 
The temperature usually rose to about 101° in the afternoon. The sputum 
was repeatedly negative for tubercle bacilli, and the laryngologist reported 
that the laryngeal ulceration seemed more like that due to syphilis than 
tuberculosis. The Wassermann test showed a strongly positive reaction. 
Following antisyphilitic treatment, the symptoms disappeared, the tempera- 
ture fell rapidly to normal, the signs became less and, four years later, she is 
well and working. 


Case 3. L. G., male, aged thirty years, seen for first time March 27, 1919, 
complaining of cough, expectoration, loss of strength and weight since January, 
1919. One year ago a testicle diagnosed as tuberculous was removed. The 
subsequent pathological examination of the specimen revealed a syphilitic 
orchitis. No history of luetic infection could be obtained. The patient was 
ignorant of the revised diagnosis and when he presented himself for examination 
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to a fraternal order shortly before he came under our observation he was told 
he had advanced pulmonary tuberculosis and must go away to a sanatorium 
at once. I suppose the diagnosis was made largely on his history and his 
respiratory symptoms of three months’ duration, because, as his doctor pointed 
out in referring him to me, his physical signs were almost entirely basal in 
character. There was limited expansion, more or less impaired resonance, 
distant breathing, a few coarse rales in the right side below the 3rd rib in front 
and the spine of the scapula behind. There was slight clubbing of the fingers 
suggesting bronchiectasis. A number of examinations of the sputum showed 
no tubercle bacilli. The Wassermann test was positive (4 plus). A very 
careful X-ray examination was made by Dr. W. F. Manges who reported as 
follows: 


In the right chest the upper lobe is practically clear at the apex but toward the lower 
portion it becomes more dense and contains foreign tissue. At the lower border of this lobe 
and possibly the upper portion of the middle lobe and fairly well anterior, there is a mass of 
considerable density without definite shape and with very ill defined margins. It is probably 
mostly fibrous tissue, but not of the type usually seen in cases of fibrosis. I get the impression 
that it is something of the nature of an infiltrating mass. Below this area, or in other words, 
in the right lower lobe, there is a considerable amount of fibrous tissue and a few apparently 
small cavities which I take may be bronchiectatic. If this patient had had a pneumonia 
comparatively recently, the changes in the right-lung would be looked upon as organization 
following pneumonia but in view of the history which you have given me, I take it that he 
has not had a pneumonia but that the chest condition is of gradual onset. There are no 
signs of tuberculosis in the chest, from a radiographic point of view. If this is syphilis of 
the lung then the mass that I have spoken about is probably a gummatous mass, but this 
would be the first one I have seen that is not directly connected with the mediastinum and 
I am, therefore, at a loss to interpret it, with any degree of assurance, as such. 


He was treated intensively with salvarsan and the symptoms entirely dis- 
appeared. He feels well and is able to do his work with satisfaction. His 
Wassermann test is negative. Unfortunately we have not been able at this 
writing to secure the patient’s aid in getting another X-ray picture. He feels 
so well that he perhaps thinks this is unnecessary. The signs in his chest 
have largely cleared up, although there still can be found, and probably always 
will be capable of demonstration, slight limitation of expansion with impaired 
resonance, probably the result of cicatrization of the lesion. 


I believe that we will find more cases of pulmonary syphilis than we 
have in the past in direct proportion to the care with which we study the 
patients with supposedly unquestioned pulmonary tuberculosis. Tuber- 
culosis is so common that many clinicians have been content with the 
diagnosis once made, especially if the signs and symptoms suggested 
advanced disease. Repeatedly negative sputums have not been regarded 
seriously in the diagnosis. A negative history of lues has been over- 
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emphasized. The Wassermann test was not available or was not used. 
The therapeutic test was never suggested. The X-ray was not used, 
or used without the aid of a skilled interpreter, or the X-ray gave a 
picture not unlike tuberculosis. And so the patient continued chroni- 
cally ill with supposed pulmonary tuberculosis. In a study of the errors 
in the diagnosis of pulmonary tuberculosis which Dr. McCrae and I 
made recently we found that among 1200 patients referred to the wards 
of the Jefferson Chest Hospital, there were 72 nontuberculous cases, or 
6 per cent, and of these 4 cases were pulmonary syphilis. Stated in 
another way, syphilis of the lung was found in four instances among 
1200 patients who were thought to be unquestionably tuberculous. 

Now how are we to identify these patients with the rare but neverthe- 
less possible pulmonary syphilis? The following should be kept in 
mind: 

1. The history may point the way. The absence of contact with a 
tuberculous member of the family or with someone else, the previous 
condition of health and of habits, or the history of an initial lesion with 
secondary manifestations of syphilis in the past may stir in the examiner’s 
mind the thought of the possibility of the luetic lesion. The history 
may be negative, however, as in syphilis elsewhere in the body. The 
initial and secondary lesions of lues may have escaped attention. 

2. The presence of concomitant signs of lues in other organs. In 
one of our patients the laryngologist called attention to the fact that 
the laryngeal lesion did not resemble the ordinary tuberculous lesion; 
and in his opinion it was possibly luetic, whereupon a more careful con- 
sideration of the clinical findings referable to the chest was made and 
our diagnosis of pulmonary tuberculosis was revised. The patient was 
placed upon antisyphilitic treatment with the prompt clearing up of 
symptoms both in the larynx and in the chest. In another the removal 
of a testicle, supposedly tuberculous, and subsequently demonstrated by 
the pathologist to be syphilitic, gave rise to a question as to the tuber- 
culous nature of the pulmonary condition. The sputum had always 
remained negative for the tubercle bacillus and the patient was placed 
upon antisyphilitic treatment with prompt improvement. 

Roussel’s patient is interesting in this connection, in that the patient 
was suspected upon admission to have an acute miliary tuberculosis 
of the pulmonary type, though as Roussel notes, the tests for tubercu- 
losis were negative. It later developed that the patient had a luetic 
history. The Wassermann test was positive and the occurrence of a 
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gumma on the fourth rib of the right side determined antisyphilitic treat-: 
ment. She was placed on inunctions of 2 drachms of mercurial ointment 
and 60 to 80 grains of potassium iodide daily, with striking results. The 
fever and symptoms not only disappeared, but the physical signs refer- 
able to the chest commenced immediately, rapidly and continuously to 
improve, and she was discharged shortly afterwards from the hospital. 
One month after discharge the patient felt better than she had for yéars 
and considered herself entirely well. The physical examination of the 
chest showed nothing abnormal. The antiluetic treatment, however, 
was continued.} 

3. Tuberculosis is a disease which involves at first the apices of the 
lungs and spreads therefrom. A primary basal lesion is extremely rare. 
Among several hundred consecutive autopsies the writer has not seen 
a single case. Lues, on the other hand, usually involves the hilum 
areas and the bases; and the location of such a lesion strongly suggests 
a nontuberculous condition, and among these one finds the cases of lues. 
That involvement of the apices may occur is illustrated by the case 
reported by Hoffman in which a bilateral lesion involving extensively 
the tops of the lungs was found. The X-ray is of greatest importance 
in giving us the topographic characteristics, by which we can differen- 
’ tiate the pulmonary lesion. 

4. Advanced tuberculous patients, and those with persisting purulent 
sputum due to tuberculosis, practically always have bacilli in their 
sputum. Conversely stated, whenever the sputum of a patient with 
symptoms and signs of advanced disease is repeatedly negative for 
tubercle bacilli, it is wise to think of something else. Among these 
other conditions is syphilis. Sputum studies with regard to the presence 
of the Treponema pallida have not been made sufficiently carefully or 
often to determine the exact value of this diagnostic aid. In Buchanan’s 
_ patient, the clinical notes of which will be found in Dr. Osler’s article 
in Power and Murphy’s System of Syphilis, the treponema was found in 
the patient’s sputum in November, 1906, and at the time of writing, 
April, 1909, the patient remained well and the lungs were clear. 

5. The positive Wassermann reaction means syphilitic infection, 
recent or old, and fairly certainly not controlled. A positive Wasser- 
mann reaction does not mean that a pulmonary lesion is of necessity 

1In discussing this paper before the Pennsylvania State Medical Society Dr. Roussel 


reported personally that this patient previously reported by him was seen again three or 
four years afterwards and was to all appearances in good health, the lungs remaining clear. 
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syphilitic. The two infections may co-exist,—pulmonary tuberculosis 
and syphilis without lung involvement. In fact this association is 
rather common. The Wassermann reaction assumes diagnostic impor- 
tance in regard to the pulmonary lesion when all the tests for tubercu- 
losis are negative. 

6. The roentgen diagnosis of lung syphilis has recently come into 
prominence. Watkins states that the belief that lung syphilis is rare 
is based on misconception, namely, that it always occurs as a large 
gumma or as small multiple gummata. He holds that if we adhere to Vir- 
chow’s teaching that the disease occurs as an interstitial pulmonitis, 
we find it more frequently than we would suppose. The roentgeno- 
graphic shadows, according to Watkins, correspond to the following 
classification: (1) syphilitic consolidation in which the roentgenogram 
presents a massive shadow involving either the entire lobe or a large 
portion of the lobe contiguous to the mediastinum, diminishing in density 
toward the periphery; (2) early diffuse sclerosis in which the roentgeno- 
gram represents an evenly distributed radiating linear marking, or a 
diffuse speckling throughout the lung, sometimes bilateral; and (3) dense 
sclerosis in: which the roentgenogram has a characteristic pyramidal- 
shaped shadow, with the base at the hilum, and with lance-like pro- 
jections into the lung substance. This shadow is to be looked for in 
the lower or middle lobe, and not in the apex or upper lobe, as in tuber- 
culosis. Watkins reports five cases, in three of which the suggestion 
of syphilis was first made by the roentgenogram and subsequently con- 
firmed by serological examinations and the clinical course of the disease. 
Clinicians and pathologists, however, will be loath to accept some of 
the dogmatic statements of roentgenologists until we know more about 
the disease. Certainly such a statement as this may be challenged,— 
“the former dense sclerosis was seen to have completely disappeared.” 
Clinically and pathologically dense sclerosis does not disappear. A 
shadow as revealed by the X-ray plate may disappear, but its patho- 
logical basis is not a dense sclerosis in the accepted usage of this term. 

7. The response to antisyphilitic treatment. No known drug can 
do in pulmonary tuberculosis what salvarsan, mercury and the iodides 
can do in pulmonary syphilis. Furthermore, these same remedies are 
without influence on the tuberculous lesion unless there be an associated 
syphilitic infection, in which event the treatment clears up the latter 
infection and gives the body a better chance, so to speak, to attack the 
former,—which it usually does. But the lung lesion does not clear up 
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as promptly as in pulmonary syphilis alone. As a matter of fact, the 
iodides are of diagnostic value. The prompt manner in which they 
help clear up the luetic lesion is not seen in tuberculosis. They may 
not influence the pulmonary tuberculous lesion, according to some 
writers, but in the author’s opinion there is no question of their deleteri- 
ous effects. Brambelli reports the interesting observation of a sup- 
posedly tuberculous patient recovering after mercurial inunctions 
intended for a syphilitic patient in an adjoining bed. 

Finally, and to repeat, I hold no brief for the great frequency of lung 
syphilis which some writers would have us believe. I do believe, how- 
ever, that among chronic lung patients we will find some few who suffer 
because of a luetic lesion in the lung. I believe that among the non- 
tuberculous group, those comprising the mycotic infections, chronic 
abscess, tumor, pneumokoniosis, etc., the possibility of syphilis should 
always be thought of. In these patients we are enabled, as Dieulafoy 
states, to score a. therapeutic success, for we can sometimes restore 
health in a few weeks or in a few months to people who appear to be 
in the last stage of phthisis. The writer agrees with Hoffman, who 
states that patients have perished from pulmonary syphilis improperly 
treated under a mistaken diagnosis of pulmonary tuberculosis, etc., 


where restoration to health might have been possible had appropriate: 
treatment been promptly instituted. 
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THREE CASES OF SPONTANEOUS PNEUMOTHORAX 
WITH INTERESTING FINDINGS 


EVERETT MORRIS! 
From the U. S. A. General Hospital, No. 16, New Haven, Connecticut 


Reporting pneumothorax cases in which changes occur that are unusual 
is always justified. In the cases reported here several conditions were 
found which are worthy of consideration. In the first case, J. M. H., the 
following points deserve attention: the degree of lung collapse, the amount 
of displacement of mediastinum, the displacement of diaphragm and the 
fact that the serious complication occurred without pain and extended 
over a period of thirty-two days. The second case, S. G. N., was an 
induced pneumothorax, for the purpose of controlling hemorrhage, and 
with a superimposed spontaneous pneumothorax. The third case, J. S., 
is that of a pyo-pneumothorax, with marked displacement of heart and 
mediastinum, and with marked lung collapse. A study of the cases 
themselves, inasmuch as they give a complete history with physical, 
radiographical, pathological and bacteriological findings is of interest. 
The purpose therefore in reporting these cases appears to be warranted. 

In a review of the literature and statistics, certain points were found 
to be of sufficient value to warrant their inclusion here. 

Spontaneous pneumothorax appears to be a condition found in early 
life, occurring almost invariably before the age of forty (Nikolsky, Fris- 
sell and Riesman (1) ), and occurs more frequently in males than in 
females in the proportion of five to one (Nikolsky, Frissell, Riesman, 
Finley, Drasche and James (1) ). The duration of the condition is 
from weeks to years. Bittorf (1) reports a case in which the condition 
had probably existed for twenty-five years. The condition occurs more 
frequently on the left side (Raymond, Saussier and Weil (2) ). The 
recurrence of spontaneous pneumothorax is not uncommon. Hamman 
quotes Gaff, who reported a case that had four attacks, and also Sale, 
whose patient had eleven attacks during six years. Double pneumo- 
thorax is more rarely found (Marshak (3), Hamman (1) ). Cases of 
bilateral pneumothorax where attacks have occurred first on one side 


1 Captain, Medical Corps, United States Army. 
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and later on the other side are less rare. Meyer (4) reports one 
case of his own due to emphysema and cites a similar case reported by 
Staehlin. 
Great divergence of opinion exist among writers regarding the fre- 

quency of pneumothorax in tuberculosis. Musser (5) quotes Saussier 
who found 81 cases due to tuberculosis and 29 to empyema in 120 cases 
of pneumothorax, which gives approximately a percentage of 67 due to 
tuberculosis. Gammons (6), in studying 6000 cases of tuberculosis, 
found only 6 cases. Morse (7) believes that at least 70 per cent of the 
cases of pneumothorax are tuberculous and Stephens (8) thinks that 90 
per cent of the cases result from rupture of a tuberculous cavity into the 
pleura. The figures of Norris and Landis (9) are much lower. They 
believe that not less than 30 per cent of all pneumothoraces are asso- 
ciated with tuberculosis of the lungs, and as a complication in tuber- 
culosis pneumothorax can be expected in about 5 per cent of all cases. 
Powell (10) reports that about 6 per cent of the fatal cases of tubercu- 
losis died with a pneumothorax. Williams (10) finds it 10 per cent 
and Weil (10) 13 per cent. At the Montefiore Home as quoted by 
Fishberg (10) it is found in a dozen cases annually among 300 treated 

patients. In the annual report for 1917 of the Chicago Municipal Sana- 

torium, 4 cases are reported out of 1579 patients. Emerson (2) quotes 

the following: Biach, 0.73 per cent; West, 5 per cent; Chambers, 3.7 

per cent; Lebert, 5 per cent; Galliard, 2.06 per cent; and Drasche, 3.49 
per cent. By far the most interesting statistics are given by Biach. (2) 
in which 918 cases are tabulated. This table gives a percentage of 77.8 
as being due to tuberculosis: 


ch 715 Rupture of encapsulated peritoneal 
10 Rupture of bronchial glands........ 1 
Gangrene from infarction......... 4 Fistula between pleura and colon 
Paracentesis, thoracic............ 3 resulting from hydatids......... 1 
Perforation of oesophagus......... 14 
Perforation of stomach........... 2 
Ascaris lumbricoides in pleural 


In the cases reviewed at the U. S. Army General Hospital, No. 16, 
in various stages of the disease, the majority of which were discharged 


SPONTANEOUS PNEUMOTHORAX 765 


to duty as non-tuberculous, arrested and healed cases of tuberculosis, 
the percentage of pneumothorax occurrences can be reckoned on either 
the total number admitted, which would be an unjust basis of com- 
putation, or on the number found definitely to be tuberculous. The 
percentage given here is based on the latter. There were reported dur- 
ing the period of one year 17 cases of spontaneous pneumothorax among 
the following class of cases: 


Location Number Location Number 
of of of of 

lesion cases lesion cases 
35 Right upper and middle and left 
Left upper and lower.............. 19 Right upper and lower and left 
1 Right upper and lower and left 
Right upper and middle........... 13 Right upper and left upper and 
Right upper, middle, lower......... 14 Right middle and left upper and 
Right and left upper.............. 95 bie 2 
Right middle and left lower........ 1 Right lower and left upper and 
Right lower and left lower......... 1 4 
Right lower and left upper......... 1 Right and left upper and lower..... 10 
Right upper and left lower.......... 7 Right upper and middle and left 
Right lower and middle and left upper and lower...............- 5 

1 Right middle and lower and left 

Right upper, middle and lower and left upper and lower............. 41 

Right upper, middle, lower and 


Up to May 1, 1919, 1545 patients in all were admitted to the hos- 
pital. Of these 449 had active lesions as tabulated above, 187 had 
inactive lesions, and the remainder of the cases were under observation 
for tuberculosis or were admitted with other diseases. The percentage 
of spontaneous pneumothorax occurring in this hospital does not agree 
with the general average found elsewhere which is 4.85 per cent. Here 
we found 2.64 per cent. 


CASE HISTORIES 


Case 1 


J. M. H. White male, twenty-six years. Admitted to U. S. Army Gen- 
eral Hospital, No. 16, complaining of cough with expectoration, loss of weight, 
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fever, night sweats and constipation. Had entered the service July 22, 1918, 
and was sent: to Fort Oglethorpe, where a cold developed almost at once. 
After eight days he reported at sick call, but was sent back to duty. Three 
days later reported sick again. Unable to drill except for eight days while 
at the fort, remaining sick in quarters until transferred to Camp Custer 
August 21. In base hospital there and after ten days transferred to the 
tuberculosis ward, where he remained until sent here. 

Physical examination. Temperature, 101.6; pulse, 100; respirations, 28. 
Chest broad, long and shallow. Depressions above the clavicles and scapulae 
slightly prominent. Right shoulder is drooping and there is slight lagging 
and diminished expansion. Lungs: On the right, increased vocal fremitus 
above 3rd rib and 8th dorsal spine and dulness above 2nd rib and 7th dorsal 
spine. On the right, increased vocal resonance and bronchovesicular breath- 
ing above 3rd rib and 4th dorsal spine and subcrepitant rales above 3rd rib 
and 5th dorsal spine with indeterminate rales from base to 5th dorsal spine. 
Left lung negative. 

Clinical diagnosis. Tuberculosis, pulmonary, chronic, active, right upper 
lobe, third rib and fifth dorsal spine up. Sputum positive for tubercle ba- 
cilli. On October 31 process had extended throughout right lung, and on the 
left from the second rib and second dorsal spine up. 

The case ran a rapidly progressive course and on November 9, after a 
paroxysm of cough, the following physical signs were noted: Inspection: Right 
chest bulging; intercostal spaces widened and distended; diminished expan- 
sion to the extent of immobilization. Palpation: Diminished vocal fremitus 
throughout; trachea deviated to left. Percussion: Right chest tympanitic 
throughout and 23 cm. below the margin of the costal arch and 23 cm. to the 
left of the sternum from the 6th to the 4th rib up. Dulness in the inter- 
scapular region from the seventh dorsal spine up. Coin test throughout. 
Auscultation: Right, amphoric and cavernous breathing with whispered pec- 
toriloquy except over the interscapular region, from the 7th dorsal spine up, 
where bronchovesicular breathing and a few indeterminate rales are heard. 
Left chest: Exaggerated breathing with indeterminate rales between the 6th 
and 3d dorsal spines. Heart displaced to the left; apex in fifth interspace, 23 
cm. to the left of nipple line. Liver also displaced downward and to the left. 

Diagnosis: Spontaneous pneumothorax on right. It is interesting to note 
the absence of pain and dyspnoea, usually attending such complications. 
Patient was most comfortable when lying on his left side. 

November 18, 1918. General condition poor; eats and sleeps little; produc- 
tive cough; sweats profusely; opiates necessary to relieve pain in abdomen. 

December 9, 1918. Cavernous breathing and whispered pectoriloquy more 
distinct than at last examination; amphorophony distinct. Patient gradually 
became weaker. 

December 11, 1918. Patient died. 


SPONTANEOUS PNEUMOTHORAX 


Radiographic reports 


First radiogram taken October 15, 1918. Right lung shows marked increase 
in density of an irregular, coarsely mottled type extending from mid-hilum 
out to axilla between the 2nd rib and 3rd interspace. Region of apex and 1st 
interspace occupied by interlacing annular shadows, well outlined. Below 
the area of mottling, there is a triangular area of density with very few lung 
markings apparent, the apex of which is in the axilla, its base at the dia- 
phragm and outer border of the ribs. ‘The inner border is made up of an area 
of mottling, fibrosis and hilum changes. Right hilum markedly enlarged, 
parallel to mediastinum, the outlines of its borders lost in areas of mottling 
and extensive peribronchial thickening at the base. Left Jung, with exception 
of some hilum thickening and slight calcification, shows no changes. Trachea 
and vertebral column somewhat displaced toward the right. Heart slightly 
enlarged but normally situated. Diagnosis. Advanced tuberculosis through- 
out entire right lung. Cavitation at apex. Possible beginning pneumothorax 
right base. : 

Second radiogram taken. November 10, 1918. Right lung shows marked in- 
crease of transparency with exception of quadrangular shaped area extending 
from mammary line 1st space to 4th rib. Within this area of density there 
are annular areas of considerable transparency, occupying the upper half. 
Extending out from the upper and outer angle to the thoracic wall is an 
opaque band. Left lung shows increased density throughout. Pulmonary 
markings not distinguished. A triangular shaped area of transparency is 
seen situated at the inferior aspect, close to the vertebral column, its apex in 
the diaphragm and extending up about six inches between the inner border 
of the lung and the right side of the heart. Mediastinal structures and trachea 
markedly displaced to the left. Heart outlines show that the heart is markedly 
displaced to the left. Diaphragm on right so low that the 12th rib is clearly 
defined. Interspaces markedly increased. Diaphragm on left not clearly 
defined. 

Diagnosis. Pneumothorax. Collapsed lung on right. Cavitation upper 
half right lung. Adhesions from this part of lung to parietal pleura. Marked 
displacement of mediastinum and heart. Left lung pathology questionable. 

Third radiogram (lateral view) taken November 12, 1918. Lateral view shows 
mediastinal contents displaced posteriorly from sternum. The sternum can 
now be distinctly made out and likewise the full extent of the pneumothorax 
from above downward is revealed. The entire right chest cavity is ballooned 
out by this extensive air infusion. 

Fourth radiogram taken November 22, 1918. Right lung now shows that the 
quadrangular area of density which was present before has become triangular, 
with the base still formed by the band of adhesions across the 1st space and 
the apex in the region of the 5th rib. The annular shadows seen before are 
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distorted as if partially collapsed. The mediastinal contents and heart form 
a homogeneous shadow extending out to the left axillary line. Likewise the 
previous transparency has become somewhat hazy suggesting beginning for- 
mation of fluid. 

Fifth radiogram taken December 3, 1918. Both lungs now show a general 
hazy density indicating an increase of fluid on the side of the pneumothorax. 
The lower portion of the right lung is more collapsed than at previous exami- 
nation. Annular shadows barely determined. Adhesions at right lung apex 
still prevent a complete collapse. Left lung likewise shows marked congestion. 
Hilum markings can be seen through heart shadow. Heart does not seem to 
be displaced as at previous examination. 

Sixth radiogram taken December 5, 1918. There seems to be more fluid 
present and less air and also a slight recession of the mediastinal contents. 
Cardiac displacement not so marked. Congestion as described on previous 
examination still present. 

Seventh radiogram (post-mortem) taken December 12, 1918. The examina- 
tion shows a pneumothorax extending only to the 10th rib. Diaphragm has 
ascended. Collapsed lung distinctly made out, tongue-shaped. Annular 
shadows in collapsed lung not determined. Fluid present. Left lung shows 
intense congestion. Considerable peribronchial engorgement. 


Autopsy 


Anatomical diagnosis. Pulmonary tuberculosis right lung with marked 
cavity formation. Miliary tuberculosis left lung. Right pyopneumothorax. 
Atelectasis of left lung. 


Case 2 


S. G. N. Colored male, thirty-one years. Admitted to U. S. Army Gen- 
eral Hospital, No. 16, complaining of slight cough and expectoration. Mother 
died of tuberculosis at 36. Measles, mumps, pneumonia and pleurisy in 1918. 
Inducted into the service October 1, 1917, and sent to France. On January 
6, 1918 took cold and was sent to Base Hospital 101, where he had pneumonia 
and pleurisy on right; remained there until January 31, and then returned 
to duty. On April 27, 1918, back in hospital with cough and fever and again 
returned to duty June 10, 1918. On July 14 sent to Hospital 11 with cough 
and fever, remaining until August 15, when he was transferred to Base Hos- 
pital 8; remained until August 31; then sent to hospital at Ellis Island and 
then here. During illness has had cough, hemoptysis, expectoration, loss of 
strength and loss of weight. 

Physical examination. Maximum weight, 215 pounds; now 150. Thorax: 
depressions above and below clavicles; short, broad chest, drooping right 


Fic. 1. Case 1, NovemBer 10, 1918. Serr Description, P. 767. 


Fic. 2. Case 1, NOVEMBER 22, 1918. Str Description, P. 767. 
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shoulder; diminished expansion on right side. Lungs: on right, dulness from 
2nd rib and 2nd dorsal spine up; on left dull above clavicle. On right, bron- 
chovesicular breathing from 2nd rib and 2nd dorsal spine up and diminished 
breathing over base on right. On left, bronchovesicular breathing from 3rd 
rib and 3rd dorsal spine up with increased voice sounds over area of dulness. 
Subcrepitant rales over all lobes anteriorly and from 4th dorsal spine poste- 
riorly on right. 

Clinical Diagnosis. Tuberculosis, pulmonary, chronic, active, all lobes of 
right lung, and inactive on left, 3rd rib and 4th dorsal spine up. 

October 4. Patient developed influenza. 

October 15. A diagnosis was made of tuberculous pneumonia on right. 

October 17. Large amount of yellow sputum with foul odor first noticed. 

October 18. Signs of cavity right upper lobe found. Examination of the 
lungs now shows an amphoric quality of breath sounds and whispered pec- 
toriloquy, previously heard above 5th rib on the right, but less distinct. 

October 23. Sputum examination: elastic fibers twenty per cent by 
volume. Tubercle bacilli found on only one examination and negative on 
eleven examinations. White blood corpuscles ranged from 16,200 on October 
10 to 14,000 January 11. R 

November 1. Lung examination shows pneumonic area much improved. 

November 15. Lung examination now gives dulness above 5th rib and 
5th dorsal spine with bronchovesicular breathing; pectoriloguy and marked 
signs of cavitation have largely disappeared. On the left there is dulness and 
bronchovesicular breathing above 2nd rib and 3rd dorsal spine. 

November 17. Patient has hemoptysis and vomits blood; amount of blood 
lost approximately, 60 cc. 

November 23. Hemorrhage at irregular intervals about 30 cc. in amount. 

December 31. Artificial pneumothorax instituted to stop hemoptysis; 
needle introduced in the 6th interspace in mid-axillary line on the right. 
Readings: negative pressure (cc. of water) 4 to 1; 750 cc. of air introduced, 
followed by a positive reading of 6 to 7. Patient continued to bleed. 

January 2, 1919. Introduction of air again resorted to; needle introduced 
at same site; pressure, negative 2 to positive 2; 900 cc. of air given, which 
brought the pressure to zero, positive 2. 

January 7. Patient raised four ounces of bright-colored blood. Air again 
introduced, 800 cc. in amount, on same side. Readings: minus 1} to plus 2, 
before introduction, and plus 33 to plus 4 afterwards. 

January 9. Patient lost 200 cc. bright-colored blood. Blood examina- 
tion shows hemoglobin 70 per cent; red cells, 4,500,000; white cells, 12,000; 
coagulation time 8} minutes as compared with 4} in three controls. 

January 10. Air again introduced in 5th interspace in the mid-axillary 
line. Readings: negative 1} to plus 1: 900 cc. of air given, followed by a read- 
ing of plus 9 to 11. 
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January 11. Had fairly good night: } gr. morphia given. Physical 
examination: positive coin test present throughout front on right and extend- 
ing across the sternum to 1 or 2 cm. to left of sternal border and from the 
12th to the 4th dorsal spine. 

' January 13. Patient has had no hemoptysis. Transferred to another 
ward; after transfer, became pulseless, dyspnoeic, semi-comatose and appar- 
ently in extremis. 

January 14. Patient had a bad night; dyspnoea to the point of air hunger. 
Physical examination showed positive coin test and hyper-resonance extend- 
ing from base to clavicle and to 6 cm. to left of mid-sternal line, and poste- 
riorly 3 cm. below 12th rib and to the 3rd dorsal spine. Heart: left border is 
15 cm. to left of sternal line. Complication, spontaneous pneumothorax. 

January 15. Died. 


Radiographic report 


Radiogram taken to determine presence and extension of tuberculous process, 
September 30, 1918. Right lung shows marked increase of density, of a diffuse, 
even nature, extending from the hilum outward, between the 2nd and 5th 
ribs. Apex not clear. Left lung shows a hazy increase of density with some 
peribronchial thickening. Left apex is denser than right. Hilum not deter- 
mined. Diaphragm irregular on the right; at the 6th rib. On the left, at the 
6th space. Diagnosis deferred. Repeated examination in one week requested. 

Second radiogram taken October 12, 1918. Density on right very diffuse 
and marked, is equal to that of the heart and extends from near the base to 
the apex. Greatest density seen in outer half of upper lung. Mediastinum 
and heart outline obscured in base density. In the left definite peribronchial 
markings. Diagnosis: Process resembles a pneumonia; but in conjunction 
with clinical findings is probably a tuberculous congestion plus hemorrhage. 

It is seen therefore that a definite diagnosis of tuberculosis was never 
made. . 

The following radiograms were taken during patient’s illness from influenza 
and later pneumonia: 

Third radiogram taken October 16, 1918. Right lung shows a marked 
more or less even density throughout; most marked between the 4th and Ist ; 
ribs, and practically obscuring the heart outline. Left lung shows a slight 
hazy density throughout the upper part. Diaphragm outline on the right 
slightly obscured; high; at the 4th space. On the left at the 6th rib. 

Fourth radiogram taken October 17, 1918. Right lung shows a marked in- 
crease of density, more or less irregular throughout the lung; most marked 
between the 4th and 2nd ribs, confluent with the hilum and extending to the 
periphery. Density is as great as that of the heart. Left lung shows a com- 
pensatory emphysematous condition with a few diffuse peribronchial markings. 
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Hilum is slightly increased in density. Diaphragm on the right high; at the 
4th space; outline slightly obscured. On the left at the 6th rib. 

Fifth radiogram taken October 23, 1918. Right lung shows slightly less 
density throughout. Apex and base clearer. Left lung shows less transpar- 
ency. Diaphragm on the right at the 5th rib; more distinctly seen. On the 
left not so low; at the 5th space; slightly more dome-shaped. 

Sixth radiogram taken October 26, 1918. Condition practically unchanged 
from that of October 23. 

Seventh radiogram taken October 29, 1918. This radiogram was taken with 
patient on the back. Radiogram shows greater density posteriorly than was 
previously seen anteriorly. Otherwise condition is the same as seen on 
October 26. 

Eighth radiogram taken October 30, 1918. Density throughout right lung 
same as seen on October 26. The left lung, however, shows a greater even, 
hazy density throughout. Hilum also is a little denser and larger. Dia- 
phragm shows less contrast between left and right. 

Ninth radiogram taken November 4, 1918. Resolution is very slow. Right 
lung remains dense in middle portion. Density on left is about the same. 
Diaphragm about the same. 

Tenth radiogram taken November 13, 1918. Lung on right shows that the 
middle portion of density is becoming more sharply demarcated. There is a 
distinct interlobar pleural thickening visible. Density throughout lung not so 
marked. Shows a distinct improvement. Underlying lung condition, from 
a tuberculous point of view, cannot be determined while acute process is 
present. 

Eleventh radiogram taken December 30, 1918. ‘This radiogram was taken 
six weeks after resolution was evident and after the right lung showed a 
distinct improvement. Radiograms taken before pneumothorax was induced. 
Hazy increased density throughout both lungs. Density, however, is very 
marked and as even as that of the heart from the 4th rib to the apex on the 
right. Base shows considerable diffuse peribronchial thickening. Left lung 
shows its greatest density in the upper half. Diaphragm somewhat flattened; 
irregular; at the 5th rib on the right; on the left, at the 5th space. Heart 
slightly displaced to the left and slightly dilated. 

Diagnosis. Pneumonia, probably tuberculous in origin. 

Twelfth radiogram taken December 30, 1918. Radiogram taken same day 
after injection of gas at base. Except for a marked transparency some 8 cm. 
in diameter at the right base and a greater displacement of the heart to the 
left, condition is the same throughout both lungs. 

Thirteenth radiogram taken January 6, 1919. After further injection of gas 
at the right base. There is now definite downward displacement of the dia- 
phragm and the line of collapse is distinctly seen, sharply demarcated, ex- 


Fic. 3. Case 2, NovEMBER 13, 1918. Sree Descrietion, P. 772. 


Fic. 4. Case 2, JANUARY 11, 1919. Description, P. 774. 
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tending from the inner third of the diaphragm and running obliquely upward 
and outward to the axilla. Heavier opaque bands are evident from here 
upward. The rest of the lung remains the same. Diaphragm somewhat 
lower on left. 

Fourteenth radiogram taken January 10,1918. After further introduction of 
gas. There is now seen a much larger area of marked transparency extend- 
ing to right border of sternum, 10th rib, posteriorly upward to 7th rib, and 
then obliquely upward and outward to 2nd rib, front. Diaphragm only dis- 


Fic. 5, Case 2, January 16, 1919 (Post Mortem). See Description, P. 774. 


cernible at its mesial and middle portions and seen very low (7th rib) but is 
not visible at its outer portion although the lateral outline of the 9th and 10th 
ribs is clearly made out. Heart and mediastinum outline displaced to left 
to a marked degree. 

Fifteenth radiogram taken January 11, 1919. Condition about the same. 
Greater detail of left lung is seen. Shows a distinct compensatory condition, 
the diaphragm being at the 7th rib anteriorly. 

Sixteenth radiogram taken January 16, 1919 (post mortem). Shows area of 
lung collapse more distinct, extending from 12th rib posteriorly to 7th rib 
and then obliquely upward. Diaphragm is seen below the 12th rib. Medias- 
tinum and heart show a greater displacement to the left than previously 
indicated. 
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Autopsy 


Anatomical diagnosis. Lung abscess on right. Pulmonary gangrene. 
Pulmonary hemorrhage. Artificial pneumothorax. Spontaneous pneumo- 
thorax with infection of pleural cavity. Emphysema on left. 


Case 3 


J. S. Colored male, twenty-six years. Admitted to U. S. Army General 
Hospital, No. 16, by transfer. One sister died at age of twenty from tuber- 
culosis. Inducted into service September 22, 1917, sent to Camp Dix; 
drilled for four months when cough and expectoration came on gradually; 
sent to base hospital for one month; cough and expectoration continued; 
returned to duty for one week but taken off drill and given light duty; re- 
ported every day as an “out patient.” On August 4 had sudden pain in 
right side which caused him to drop to the ground; was taken to hospital in 
ambulance. From that date September 7, 1918 was quite ill; since the 
latter date has been slowly improving. On admission has some cough, 
moderate expectoration and is dyspnoeic. 

Physical examination. Temperature 97°; pulse 104; respiration 22. Does 
not look well; well developed and nourished; broad deep chest; wide costal 
angle. Apex beat in 6th space 14 cm. to left of mid-sternal line. Right 
chest bulging; interspaces broadened; lagging with diminished expansion. 
Depressions above and below clavicle on left; tactile fremitus is absent on 
right. Percussion shows right isthmus narrowed, flatness from base to 4th 
rib and 8th dorsal spine and dulness above these land marks. On the left 
there is dulness from the 4th to the 2nd rib and diminished resonance from 
the 2nd and 3rd dorsal spine up. There are also absent breath sounds and 
vocal resonance from base to 3rd rib and 8th dorsal spine on the right with 
coin test above these points; the succussion splash is also elicited. On the left 
bronchovesicular breathing is present from the 4th rib and 3rd dorsal spine up, 
also subcrepitant rales from the 4th rib and 3rd dorsal spine up. 

Clinical diagnosis. Tuberculosis, pulmonary, chronic, active both lobes 
left lung. Hydropneumothorax, right. 

On admission the patient was positive for tubercle bacilli. 

October 16, 1918. Up and about the ward, doing one hour bedside occu- 
pational therapy daily with no ill effects; coughs and raises but little. 

November 17, 1918. Patient has been more dyspnoeic for the past two 
days; considered dangerously ill. There is an increased amount of fluid in the 
right pleural sac. 

November 23, 1918. Coin test heard only above 2nd rib and 4th dorsal 
spine: 860 cc. thin, greenish, yellowish, purulent fluid removed from right 
pleura which was found to be sterile. Physical examinations from time to 
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time show practically no change in the amount of fluid; patient gradually 
growing weaker. 

December 25, 1918. Profuse expectoration. 

January 11, 1919. Process in left has extended throughout greater part 
of the lung. 

January 29, 1919. Expectorating one and one-half box of sputum. 

February 27, 1919. Oedema of feet; systolic murmur discovered. 

March 15, 1919. Only 390 cc. of urine voided in 24 hours. Laboratory 
reports urine negative. 

April 2, 1919. Condition bad; general anasarca; dilated heart with peri- 
cardial effusion. All symptoms progressively worse. Probable length of 
pneumothorax eight months. 


Radiographic reports 


First radiogram taken October 7, 1918 (upright position). Left lung in- 
creased in density, of an irregular, mottled nature, extending throughout but 
more especially in the upper half. Right lung shows a marked density from 
base to 3rd rib, front, the density completely obscuring the heart and dia- 
phragm outlines. The upper border is clean-cut and sharply demarcated 
from a marked transparency which extends from the 3rd rib to the apex. 
A sharply demarcated horizontal line represents fluid line of level. Diaphragm 
on the left low; at the 7th space. Heart markedly displaced to the left, ex- 
tending to beyond the mid-clavicular line. There is a distinct difference in 
shape and size of the thorax on the right as compared to the left; the right 
is larger, the rib spaces wider and the direction of the ribs are at almost right 
angles to the spine. There is also a distinct flare of the left lower thorax. 
Lateral position shows fluid line of level to the perpendicular, or parallel to 
spine and to extend to within 1 cm. of vertebral border. 

Diagnosis. _Hydropneumothorax, right. Displaced heart. Pulmonary 
tuberculosis throughout left lung, moderately advanced. 

Second radiogram taken October 9, 1919 (upright position). Condition 
remains the same as at previous examination. Prone position: Fluid is seen 
to cover the entire chest; causes greater displacement of heart and also of 
mediastinum. 

Third radiogram taken December 27, 1918. Shows definite increase in amount 
of fluid. Fluid line of level now extends to 2nd rib. Displacement of heart 
about the same. 

Fourth radiogram taken January 15, 1919. Shows the amount of fluid pos- 
sibly slightly greater. Heart possibly displaced to the left. Greater involve- 
ment of the left lung. 

Fifth radiogram taken March 4, 1919. Shows that the fluid has increased in 
amount. There is a less sharp fluid line of level. The heart is displaced 


Fic. 6. Case 3, Ricut PLEURAL CAVITY 

At autopsy filled with purulent fluid (2500 cc.). Lung completely collapsed, lying in 
vertebral gutter. Apex adherent; and base adherent by band attached to dome of right 
diaphragm. Pleura greatly thickened and covered with shaggy exudate. 


Fic. 8. Case 3. Lerr LunG 
Caseating tubercle in upper third; cavity at apex. No macroscopic tubercle in rest of 
lung. Jelly-like exudate on posterior surface, which is also intra-pleural. Lung is volumi- 
nous and when compared to right is as 4: 1. 
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more to the left and the left lung shows more congestion and greater tuber- 
culous involvement. There is a greater difference than at previous exami- 
nation in the shape of the thorax; on the right, the ribs are definitely at 
right angles to the spine, while on the left, the ribs descend obliquely. 


Fic. 7. Case 3. Ricur (CoLtarsep) Lunc. MEASUREMENTS 18 x 3 x4 CM. 
At autopsy firm, black, spleen-like, with lung markings obliterated. No macroscopic 
evidence of tubercles. A fibrous band marks the interlobir septa. 


Sixth radiogram (post mortem) taken April 21, 1919. Whole right chest 
obscured by a marked density; there is no area of transparency. Left apex 
shows a more marked density and there are circular areas of transparency 
which suggest cavitation. Heart displaced to left nearly touching outer 
thoracic border. Diaphragm at the 7th space on the left. 

Diagnosis. Pyopneumothorax on the right. Marked displacement of the 
heart and mediastinum. Probable fluid in pericardium and probable cavi- 
tation of upper third of left lung. Moderately advanced tuberculosis through- 
out left lung. 
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Autopsy 


Anatomical diagnosis. Pneumothorax, right. Collapse of right lung. 
Tuberculosis, fibro-caseous, with cavitation of left lung. 


SUMMARY 


The first case presented showed a remarkable degree of displacement 
of the heart and mediastinum, the radiograms demonstrating this clearly. 
It is well to call attention, therefore, to the great movability of the 
mediastinum. In the same case there should be noted the unusual de- 
gree of downward displacement of the diaphragm as the radiogram 
shows the twelfth rib clearly. This again demonstrated the pressure 
force of the pneumothorax and the easily displaced diaphragm, its mus- 
cular tone probably totally lost. The pressure of the pneumothorax is 
also demonstrated by the extreme degree of lung collapse. 

In the second case, the use of air or gas for producing a pneumothorax 
should be carefully considered. This has, of course, been brought out a 
great many times by other writers, but this case furnishes an excellent 
example of the failure of artificial pneumothorax under certain conditions. 
The occurrence of a superimposed spontaneous pneumothorax is best 
indicated by the temperature, pulse and respiration charts. At this 
point we should not lose sight of the danger of this serious complica- 
tion and the importance of more carefully considering changes occurring 
in the temperature, pulse and respiration. In the first place this case 
proved to be non-tuberculous. Although positive on admission, eleven 
negative sputum examinations followed. Greater attention should have 
been paid to the sputum findings. The pneumothorax was performed 
with the sole purpose of stopping hemorrhage. The radiographic report 
questioned the case as being tuberculous. Greater care undoubtedly 
should be made in the selection of cases for induced pneumothorax and 
radiograms should be taken and the reports carefully considered. 
Physical findings are not sufficient. 

In the third case, the position and degree of lung collapse is unusual as 
the base is conical with the apex attached to the dome of the diaphragm. 
In spite of this adhesion the liver was dislocated downward 8 cm. The 
movability of the mediastinum is again demonstrated. 


In preparing and obtaining data for this contribution, I wish especially to express my 
appreciation for the aid given by Lieutenant-Colonel Estes Nichols, Commanding Officer; 
Major H. J. Corper of the Pathological Laboratory; and Major James A. Honeij and Lieu- 
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tenant I. E. Liss of the Roentgenological Laboratory. I desire also to thank the 
Medical School for work done in its pathological and roentgenological laboratories. 
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SPONTANEOUS PNEUMOTHORAX FOLLOWING ARTIFI- 
CIAL PNEUMOTHORAX, WITH OPERATION 
AND RECOVERY 


CHARLES HARTWELL COCKE 


Asheville, North Carolina 


M. D. B., male, twenty-five years, single, clerk. Father, mother, one bro- 
ther and three sisters all living and well. Two brothers dead, one of “pto- 
maine poisoning” at twenty-seven, ill two hours; the other from “throat 
trouble,” but was up and about until death at age of twenty-seven. Patient 
lived his first twenty years on a farm in a favorable climate, and during school 
life and early manhood was healthy and strong. After two years of clerical 
work, under good hygienic conditions, patient entered the plumbing shop of 
the United States Navy Yard at Portsmouth, Virginia, where his work was 
pipe fitting; hours, eight to ten daily. There was poor ventilation and he was 
exposed to smoke and fumes from acetylene torches, as well as from oil forges. 
The shop was crowded and many of the men expectorated on the floor and 
other places. Patient enjoyed excellent health until February, 1918, when he 
took ‘“‘a severe cold in chest.’’ Treated for the grippe for many weeks, dur- 
ing which time patient was in bed (forty days) with fever (to 102°F.), night 
sweats, cough, and 4 to 6 ounces of heavy yellow muco-purulent sputum. 
Coughed a great deal on rising, and in the afternoon felt drowsy and weak. 
Appetite poor and losing weight and strength. No hemoptysis. Moderate 
dyspnea. In April sputum examined, tubercle bacilli found, and patient sent 
to Asheville to Dr. Minor, to whose courtesy I am indebted for the privilege 
of reporting this case. On arrival chief complaints were cough, expectoration 
two to three ounces daily, fever, sweats, lost weight and poor strength. 


PHYSICAL EXAMINATION 


Patient is of medium height, poorly nourished, weight 139} pounds against 
an insurance normal of 157 pounds. Vocal cords pink and swollen. 

Chest. .Left: Flatness apex to clavicle. Dulness to fourth space with 
cracked-pot resonance and dulness to lower half scapula behind. Numerous 
medium, moist rales and crepitations over whole front and to the angle of 
the scapula behind. Right: Few rales heard behind at apex on right, very 
distant and thought to be transmitted. Right apex thought to be clear. 
Fluoroscopic: Upper left lobe consolidated; cavity in second space, with dense 
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markings to right and left bases. Diaphragm excursion quite limited on left. 
Right clear. Diagnosis: Diffuse, chronic, tuberculous, bronchopneumonia 
of left lung with cavity. Right lung probably free. 

Patient was put to bed May 1, 1918. Temperature ranged from 97.4° to 
102.4°F. generally at 8 p.m. Occasional night sweats. Expectoration dim- 
inished. Expectorant given and amount of sputum daily increased. Appe- 
tite lost. Temperature remained high in spite of bed rest; sweats increased. 
Patient was losing steadily and fairly rapidly and artificial pneumothorax of 
left side was attempted May 20. Patient was quite nervous and attempt was 
unsuccessful. Five days later, May 25, pneumothorax was again attempted, 
this time successfully when 350 cc. of air were given with no pain or discomfort 
at the time. 

Next day patient complained of some pain in upper part of this lung. 
May 30, 500 cc. air given, the final manometer (Floyd Robinson apparatus) 
reading being + 1,+ 4. Patient’s notes of May 31, following this injection, 
show marked decrease of expectoration, and temperature reached a maximum 
of only 101°F. 

June 3, 700 cc. (air) given, final reading being — $, + 3, which treatment 
gave patient considerable discomfort from the pressure. Patient lost consid- 
erable amount of this injection by subcutaneous emphysema, and on June 5, 
500 cc. given; — 4, — 0 to0,+ 1. Again some lost, and on June 8, 500 cc. 
given — 4, — 0, — 3, +4. None lost. Temperature gradually lowering 
and patient improving steadily., June 17, 600 cc.; — 4, — 1, -—3, +1. No 
loss. June 21, temperature did not get above 100°F. and on June 25, 600 cc. 
given, final reading being — 3, + 4, after which patient’s notes show “‘my 
side pains me a bit; temperature at 8 p.m., 100.8°F., pulse 110. No gas lost.” 
Temperature reached normal June 28, although pulse range was 90 to. 100. 

Patient had a hard coughing spell June 28, with acute pain in lower left 
side. Awoke next morning with temperature 100.8°F., pulse 100. Respi- 
ration increased but not recorded. Pain in side continued but less marked. 
Following the acute pain induced by a hard coughing spell on the night of 
June 28, temperature and pulse showed definite daily increase, the tempera- 
ture range being from 99° in the morning to 102.5° or 103°F. in the afternoon, 
and the pulse range from 90 to 120. Increasing dyspnea with marked dis- 
placement of the apex beat of the heart to the right. The pneumothorax 
which heretofore had been only partial, seemed now (July 10) to be complete, 
with considerable displacement of the mediastinum to the right, the apex 
beat of the heart being in the right nipple line. Marked dyspnea, the patient 
having to be propped up in bed in sitting posture. There were signs of be- 
ginning fluid collection at the base and patient was distinctly septic. An 
ounce or two of very foul smelling pus, which unfortunately was not examined 
for tubercle bacilli, was removed on aspiration, but before doing this a pneumo- 
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thorax needle was inserted and an attempt made to read the intrathoracic 
pressure to determine if the diagnosis of spontaneous pneumothorax super- 
vening upon a partial artificial one could be verified. On opening the cock 
the entire column of water in the manometer was promptly blown out of the 
top, showing a positive pressure of considerably more than 10,—conclusive 
evidence of spontaneous pneumothorax as the last reading of the injection of 
June 25 was only + 3. 

Following the aspiration of the pus, temperature dropped but pulse and res- 
piration remained high with a reaccumulation of the fluid. Two days later 
an effort was made to remove as much air from the thoracic cavity as was 
possible following the aspiration of six ounces of pus. By reversing the pneu- 
mothorax apparatus 1500 cc. of air was thus removed and the patient got 
great relief and comfort, temperature becoming normal July 12, with pulse 

_excursion from 100 to 112. Cough and expectoration increased next day and 
temperature arose at 4 p.m. to 100.2°F., when there seemed to be further 
rapid accumulation of pus, with marked rise of intrathoracic pressure. One 
pint of green, creamy, foul smelling pus was removed and about 500 cc. of 
air. Patient was getting more septic next day, with pulse from 108 to 134, 
and temperature range from 99.2° to 102.4°F., with marked dyspnea and rest- 
lessness. On July 15 he was removed to the hospital, where a rib resection, 
under local anesthesia, was done by Dr. J. M. Lynch, a tube being inserted 
for drainage. 

The patient’s relief following this procedure was spectacular, and within a 
day or two his fever disappeared and has remained practically normal 
since. The harassing dyspnea of the preceding two weeks was lost and the 
patient left the hospital on July 26, weighing about 110 pounds and returned 
to the sanatorium for further treatment. Tube remained in until January 9 
when it was removed. The wound in the chest was carefully watched by 
members of the Empyema Commission stationed at Kenilworth, United States 
Army Hospital No. 12. It was curetted on several occasions. X-ray plates 
taken at this time seemed to indicate several small pus pockets, but these 
were never found although exploration was done on several occasions with 
aspirating needles. Wound in chest permanently closed within a few days 
following the last curettement, May 28, 1919; and has now been closed three 
months, blow bottles having been used since the middle of November pre- 
ceding. Since then continued progress with only an occasional rise of tem- 
perature, usually attributed to some dietary indiscretion. At present, tem- 
perature, pulse, and respiration are normal, and patient walks thirty minutes 
daily without fatigue or symptoms. Very slight, if any cough. On April 8 
the sputum was thick, tenacious, muco-purulent, and negative for tubercle 
bacilli. 
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August 11, 1919: Weight, 1513 pounds, a gain of 413 pounds. Right lung 
clear, while left lung showed flatness, interrupted breathing, occasional pleural 
rub, and a few dry crackles. 


In the case here reported, a violent fit of coughing (followed immedi- 
ately by a sharp pain down low in the left chest) seems undoubtedly to 
have been the cause of the lung rupture. It was known that the at- 
tempted collapse had been only partially successful, although no fluor- 
oscopic observations were made at this time because of the patient’s 
condition. While the patient had experienced some pain as a result of 
previous injections, this had not been sufficiently severe to warrant the 
fear that there was great danger of rupture, nor was the amount of the 
last injection (nor the pressure reached) sufficient to warn of this acci- 
dent. As the intrathoracic pressure evidently became increased imme- 
diately following the pain, though slowly, and as the collapse was ob- 
served to be getting more complete each day, it was thought that with 
the rupture of the pleural adhesion near the base (?) there was a valve- 
action pneumothorax added to the already partial artificial one. In 
spite of an enormously high positive intrathoracic pressure, which pres- 
sure was sufficient to displace the cardiac apex beat to the right nipple 
line and in spite of the accumulation of a considerable amount of heavy 
pus, (a pint was removed by aspiration one day), the valve action appar- 
ently continued, although in* diminishing degree, until the thoracic 
cavity was opened by operation. 

Marshak and Craighead (1) report the rarity of spontaneous pneumo- 
thorax occurring during the course of induced pneumothorax and were 
able to collect only twenty-five cases from the literature to which they 
add two from the practice of Dr. Beggs of Denver, and four of their 
own, a total of thirty-one. Of the Beggs cases, in one, the spontaneous 
pneumothorax occurred following a severe coughing spell four months 
after the beginning of the artificial compression and one day after the 
fifteenth injection of 600 cc. of gas to a pressure of + 25, + 35 mm. of 
water. Fluid (serous?) developed, withdrawal of which and its replace- 
ment by gas were followed by a continuation of the compression which 
was kept up to the time of the report, the patient feeling “perfectly 
well.” The other Beggs case, nineteen days after induction and one 
day following the fifth injection of 1100 cc., with a final reading of 
— 25, + 15 mm., had spontaneous pneumothorax, apparently developed 
no fluid, and “was treated by withdrawal of gas with good results.” 
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Of their own cases, one was treated by withdrawal of gas, with good 
results, the spontaneous pneumothorax having occurred three days 
after the twelfth injection of 500 cc., with final reading of — 20, + 10, 
and two months after beginning compression. Their second case was 
compressed for hemorrhage. ‘Thirteen days later, and two days after 
the fifth injection of 700 cc., with final pressure — 12, + 12 mm., spon- 
taneous pneumothorax occurred and despite repeated withdrawals of 
gas ‘“‘a number of times during the day,” patient died the same night of 
pulmonary oedema in the opposite lung. Their third case, twenty- 
seven days after induction and one day after the fourth injection of 450 
cc., final reading — 45, + 8 mm., had spontaneous rupture, and was 
treated by withdrawal of gas. The temperature returned to normal 
within five days and pneumothorax continued. Serous fluid developed 
two weeks later, becoming purulent five and one-half months later. 
The patient died one month after this of hemorrhage from a duodenal 
ulcer. The diagnosis was confirmed by autopsy. Their last case, twenty 
days after induction and one day after the ninth injection of 500 cc. 
(— 20, + 20 mm.) had spontaneous pneumothorax, treated by with- 
drawal of gas. Later, pneumothorax was continued. Serous fluid was 
found shortly, and later became purulent. The treatment was aspira- 
tion and replacement with air. 

No report is made on the pus obtained from these two cases which de- 
veloped pyothorax, and in only one is the cause of the lung rupture 
given. This was a violent coughing spell. 

Krause (2) reports four cases of spontaneous pneumothorax following 
artificial collapse, all of which came to autopsy. The duration of the 
collapse in Krause’s cases was fourteen months (case 1); eleven months 
(case 2); and about two months (case 4); with death in the other case 
(case 3) thirty-six hours after a first single injection of 350 cc. nitrogen. 
In one of his cases rupture of the lung was due to gangrene and took 
place after the third injection, while in another rupture with fatal hem- 
orrhage followed after a first injection (case 3). In cases 1, 2, and 3, 
there were cavities reaching the pleural surface. There was a greatly 
thinned pleura overlying the cavity, and in the immediate neighborhood 
there were strong adhesions that bound the particular area to the chest 
wall—ideal conditions for rupture following the necessary strain upon 
the weakened pleura. What was the particular strain causing the rup- 
ture is not mentioned save that the patient who died of hemorrhage after 
the single injection felt a sudden pain after rising up in bed. 
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In the 11 cases, in addition to the one here reported, of which I have 
details (3 reported by Krause, 6 by Marshak and Craighead, and 2 of 
Hornung’s referred to by the latter) the time elapsed from the begin- 
ning of compression treatment until the accidental lung rupture, varied 
from a few hours to fourteen months. The amount of the injection given 
previous to the accident varied from 250 cc. to 1100 cc. (an early case 
of Beggs at a time when larger injections were more common than is 
the present practice, but in this case the final manometer reading was 
— 25, +15 mm—certainly not a high pressure). The average last 
gas dose was about 500 cc. and the final pressure reached from — 45, 
+ 8mm. to + 25, + 35 mm. with an average of about — 20, + 12 mm. 
From this I find it hard to see that either the amount of the gas used or 
pressure reached is an index of impending accidental rupture. Of these 
12 cases only 4 developed pyothorax, two of which died and two re- 
covered: It would also seem evident from the paucity of cases reported 
in the literature, that despite the extensive use of the method, sponta- 
neous pneumothorax is not more common in induced collapse cases than 
in the ordinary course of tuberculosis. 3 

As far as known, the case detailed above is the only one which required 
open operation, a course concurred in by the consultant, as well as the 
surgeon and reporter. The necessity for this was apparent after several 
days of fruitless efforts to relieve the patient by aspiration and with- 
drawal of gas. This procedure produced only temporary relief of the 
distressing dyspnea which returned. There was besides a very rapid 
reaccumulation of the pus and the patient was getting progressively 
more septic. 

When spontaneous rupture ,supervenes upon an existing artificial 
compression, the problem to be met seems to differ in no way from its 
occurrence during the course of an ordinary tuberculosis. If the pres- 
sure is raised sufficiently to cause distressing symptoms it must, of course, 
be lowered by withdrawal of gas controlled by the manometer. 

There are not sufficient data at hand upon which to base a definite 
conclusion as to the cause of the accident. Rupture of a pleural adhesion 
near a thinned walled cavity or friable portion of lung periphery natur- 
ally would seem to be a very potent and frequent cause. In fact, it 
has not been proved to be so save in a few cases. Beggs’s hypothesis, 
to quote Marshak and Craighead again, is “that when gas was inter- 
posed between the chest wall and the lung, the support naturally given 
to the lung during cough and strain is gone, Instead there is a flexible 
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body (gas). If any weak spots are present it is rather reasonable to 
expect that these weak spots will give way during strain when their 
firm support is gone.” There is also a possibility of lung injury by the 
needle, an accident best avoided by carefulness of operation. Webb (3) 
mentions three cases of complete pneumothorax following within twenty- 
four hours of the first application of the collapse—without fatal result, 
however. It is not stated whether the accident occurred as a result of 
tearing of an adhesion or from the needle entering the lung. This has 
frequently occurred without spontaneous rupture. 
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AN UNUSUAL CASE OF PULMONARY TUBERCULOSIS 


TERMINATING IN SPONTANEOUS HEMO-PNEUMOTHORAX 
FOLLOWING ARTIFICIAL PNEUMOTHORAX 


FRED H. HEISE anp ALLEN K. KRAUSE 


It is notorious how often there may be a complete lack of correlation 
of symptoms and more objective manifestations in patients whose dis- 
ability is presumptively the result of a tuberculous infection. It is this 
outstanding feature of tuberculosis that now and then, for a time at 
least, makes its diagnosis a scientific impossibility. With physical 
signs definite and obtrusive, and symptoms vague or of little moment, 
the medical consultant runs no risk of error if he frankly makes of the 
case one of tuberculosis and is guided thereby. But, when the patient 
presents symptoms that are characteristic of pulmonary tuberculosis, 
yet signs are equivocal or even absent, then the real burden is laid upon 
the physician. It is of the highest importance to recognize tubercu- 
losis when it is present in the lungs: it is perhaps even more important 
—certainly from the: patient’s point of view—not to put the tag of 
tuberculosis upon 2 man who may be really ill from something else. 
Positive physical signs of gravity with few symptoms of moment are 
not infrequently associated in tuberculosis patients: and it is the past 
history of such individuals which must yield the decisive information 
as to the probable outcome of the case. But, except in generalized 
miliary tuberculosis, grave symptoms without physical signs that betray 
the nature of the disease are not so common. The absence of purely 
objective features of the infection indicates one of two things, namely, 
either that the anatomic basis of the disease is deep-lying and concealed 
in much normal tissue and that it is, therefore, very likely slight in 
extent, or that it is of comparatively recent origin and has not had 
sufficient time to attain a development that can be appreciated by the 
examiner. In either event there will be little in the past history of the 
patient to assist one’s arriving at a prognosis. If, in these cases, diag- 
nosis is extremely difficult and never better than presumptive, prognosis 
is impossible, even though the diagnosis be granted. 
788 
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The case of pulmonary tuberculosis, about to be described, illustrates 
anew the long well-understood features of pulmonary tuberculosis that 
have been touched on above. It is the history of a very ill man who 
had a great deal of pulmonary tuberculosis which until a week before 
his death could not be diagnosticated with absolute certainty. More- 
over, the case developed largely under the physician’s observation. As 
it became plainer much of its sharpness was taken from it, by reason of 
the fact that anatomic involvement became so extensive as to confuse 
the picture: it was tuberculosis in every respect except one—the failure 
to demonstrate the tubercle bacillus. If, however, it really were tuber- 
culosis, then the severe illness of the patient and the amount of appar- 
ent trouble predicated the presence of tubercle bacilli in the sputum. 
So long as these were absent the very extent of the lesion, under the 
circumstances, spoke against tuberculosis. The case may also be 
instructive because of its very unusual termination. 


Case no. 4076, male, a journalist, aged twenty-one, was admitted to the 
Trudeau Sanatorium on September 21, 1914. His family history was unim- 
portant. He had never been knowingly in contact with tuberculosis. He 
had always been well except that two years before he had had “typhoid 
fever,”’ with which he was ill six weeks and from which he made an uneventful 


recovery. 

In August, 1914, about a month before admission, he was taken with a 
coughing fit immediately after running upstairs. His coughing ended with 
an hemoptysis of about a half-ounce; and, following this, for about five days 
he had a mild pain in his left side. Otherwise, he was perfectly symptomless, 
and he remained at his work until his admission to the Sanatorium. 

His physical examination on admission resulted as follows: Height, 5 feet, 
11.4 inches. Weight, 154 pounds. Well nourished. Head, throat, heart 
and abdomen negative. 

Lungs: On the right side, impairment of percussion note to the 2nd rib 
and from the 3rd to 6th v.s. Breathing bronchovesicular, and vocal reso- 
nance increased to the 2nd rib. No rales. On the left, percussion note, 
breathing and vocal resonance normal. No rales. 

A fluoroscopic examination of the chest was negative. The X-ray plate 
readings were: Right lung: At and near the hilum a number of nodular 
densities. The ascending bronchi rope-like in appearance. Laterally, near 
the base, a small isolated tubercle. Left lung: At and near the hilum a few 
~ nodular densities. Along the lines of the ascending bronchi a few isolated 
well-scattered tubercles. At the level of the 3rd rib, just outside the mid- 
clavicular line, irregular shadows. Whether or not these are conglomerate is 
hard to say. Possibly lessened transmission of ray in this region. 
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Examinations of the sputum on three successive days and of a concentrated 
specimen on the fourth day after admission all proved negative. The urine 
was negative. The reaction to an intracutaneous test of 1/1000 mgm. O. T. 
was positive: at twenty-four hours, erythema 13 x 13 mm.; at forty-eight 


hours, 12 x 15 mm. 

The diagnosis was at first tentative. The occurrence of hemoptysis and 
possibly pleurisy with definite physical signs made a diagnosis of pulmonary 
tuberculosis, affecting the right apex, highly probable, although no tubercle 
bacilli were found. The radiogram failed to confirm this and would establish 
the lesion on the left. The patient’s pain after his first hemoptysis was also 


on the left side. 
For about a month after entrance to the Sanatorium the patient had 


no symptoms except slight cough and expectoration. He gained two 
pounds and by the end of this time he was being allowed fifteen minutes 
of walking exercise daily. On October 29 he had blood-streaked spu- 
tum, followed by an hemoptysis of 8 ounces. He continued to have 
blood-streaked sputum and at intervals for three weeks had elevations 
of temperature that usually lasted two days, but never exceeded 100.2° F. 
For another month—during late November and most of December— 
he had occasional streaks of blood in his sputum, but no elevation of 
temperature; but on December 22 he had an hemoptysis of 6 ounces, 
which was again followed by streaked sputum for a week. After this, 
for two and a half months there were only occasional blood-streaks in 
the sputum, there was no elevation of temperature and the patient was 
getting along nicely otherwise. 

Toward the end of the winter, however, his condition began to be less. 
favorable. His sputum became more or less constantly blood-streaked 
and by the end of March he was constantly febrile with an elevation of 
temperature that did not exceed 100.8° F. He also had another hemop- 
tysis of 8 ounces and his temperature rose to 103° F. He now began 
to fail steadily: and his temperature remained continuously elevated, 
with an average daily range between 99° and 100.5°, until June 2. On 
this day at his request artificial pneumothorax was performed. 

A comparison of the physical findings with those obtained from X-ray 
plates during all this time is instructive. While for several months the 
former indicated a slight stationary process or at most one that was. 
advancing but little, the X-ray showed a markedly progressing involve- , 
ment. It also always disclosed a great deal more trouble than was 
brought out by physical examination. 
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Chest examinations made on October 23 and December 16 revealed 
no changes from the condition noted in September at the time of en- 
trance to the Sanatorium. On January 20, another examination showed 
- the right side to be the same as upon entrance while on the left there 
was a Slight impairment of percussion note to the 2nd rib and 4th v.s., 
and slight bronchovesicular breathing in the ist interspace outside the 
midclavicular line and from the 3rd to 5th v.s., with an increase of 
vocal resonance over these areas. On April 24, after the patient had 
had high fever, cough, expectoration and sweats for a month, a phys- 
ical examination showed no difference in signs from those noted on Jan- 
uary 20. Signs were still the same on May 5, but two days later, on 
May 7, they suddenly cropped out. They were now those of consoli- 
dation below the 3rd rib and 5th v.s., most marked in the back, and 
bronchovesicular breathing with moderately coarse rales. 

In the meantime the report of an X-ray examination made on April 
13 was a ‘‘marked advance of the progress of the lesion on the left side, 
as demonstrated by considerable fuzzy mottling between the 2nd and 
5th ribs, enlargement of the root and scattered tubercles to the 2nd 
rib.” Between then and four weeks later, on May 7, at the time when 
physical signs became frank, the X-ray revealed involvement of the 
entire lung: there was distinct mottling to the 3rd rib and a fuzzy homo- 
geneous shadow at the base. 

Notwithstanding the fact that the patient was a “‘bleeder” and that 
for several months he had copious expectoration, and that, therefore, 
his clinical course indicated an ulcerative, destructive process at work, 
tubercle bacilli were not demonstrable in his sputum for a long time. 
Numerous sputum examinations were made. Beginning with May 3 
they were done every day. But all were negative until May 27 when 
upon the fifty-sixth examination, a Gaffky III finding was reported. 
This result was repeated on May 28, 29 and 31. 

As a matter of fact, this failure to detect bacilli in the sputum for a 
time cast some doubt on the diagnosis. By April it was plain that the 
patient had some rapidly advancing and destructive process going on in 
his left lung. This was presumptively tuberculous; yet it was reasoned 
that a lesion of the character indicated by the patient’s clinical course 
should exhibit bacilli in the sputum. Indeed, for a short time a diag- 
nosis of malignant tumor was considered possible. 

With the diagnosis rendered certain by the finding of bacilli and at 
the patient’s urgent request that artificial pneumothorax be performed, 
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this operation was accordingly done on June 2. Before the injection of 
the gas the patient received § gr. of morphia. He became nauseated 
and vomited several times; but said he was “‘all right” and “‘to go ahead 
with the gas.” He felt better after inhaling aromatic spirits of ammonia 
and the gas was given—350 cc. of nitrogen gas into the left side. 

Before and after administration the manometer readings were —7, 0 
and —4, 0 mm. of water respectively. After the injection the patient 
felt quite well except for sleeplessness that night. His temperature did 
not go above normal and his pulse and respirations were normal. He 
complained of nothing except a general soreness of the skin and chest 
low down on the left side. But at 2 p.m. the next day, after raising 
himself in bed, he suddenly experienced a sharp, stabbing pain in his 
left side, and soon became extremely ill with very rapid pulse, rapid 
respiration and grave shock. His most annoying complaint was nausea 
and vomiting. He was given morphia and atropine and 1 cc. of cam- 
phorated oil. At 6 p.m. he complained of sharp pains in his left side 
and excessive nausea. He looked ghastly; his pulse was 140, feeble 
and very compressible; his respirations, 42.~ His heart was displaced to 
the extreme sternal margin (left) and the sounds heard only on the right 
side, and there were tinkling breath sounds. The diagnosis was plainly 
spontaneous pneumothorax. 

A needle was introduced into the thorax and the manometer registered 
a pressure of + 14. About 900 cc. of air were withdrawn when the 
pressure fell to — 6. But blood now showed in the tube and the needle 
became blocked. 

Despite supporting measures the patient steadily became worse and 
died at 4.15 a.m. on June 4, fourteen hours after rupture of his lung had 
occurred. 

Twelve hours later an autopsy was performed on the cadaver which 
had meanwhile been embalmed with a formalin containing fluid. The 
left thoracic cavity contained at least 2000 cc. of clotted blood. After 
this had been carefully removed, an attempt was first made to discover 
the point of rupture and of bleeding. The needle track through the 
chest wall was followed and the possibilities of having torn the lung with 
the needle were gone into. There was no evidence that this had hap- 
pened. The left lung was unusually free from adhesions except at one 
point. There were none whatever at the apex, their usual location. 
But proceeding directly forwards (ventralwards) from the anterior 
border of the lung, about 4 cm. cephalic to the caudal tip of the upper 
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lobe, there was a very dense, stout and thick adhesion. This had been 
cut through when the costo-sternal plate was removed. It was very 
short and projected only about 3 cm. beyond the anterior border of the 
lung. It was band-like, measured 1 cm. in breadth, and had evidently 
been attached to the chest wall near the costo-sternal border. On the 
anterior surface of the lung, 5 mm. away from this adhesion, was a small 
hole, about 2 mm. in diameter, in the center of an umbilicated area that 
was about 8 mm. in diameter. This umbilicated area consisted of 
pleura, reduced to the thinness of the most tenuous tissue paper, which 
then sank down into the depression made by a small subpleural vomica 
which it overlay and which was about the size of a cherry. The hole in 
the center of the area led directly into this cavity. Painstaking search 
failed to reveal any other tears in the lung; and there was little doubt 
that it was at this point that the lung ruptured znira vitam and that from 
it pneumothorax and hemorrhage resulted. However, the bleeding 
point could not be definitely made out. 

From top to bottom the lung was perfectly solid and airless. The cut 
surface was typical of that seen in the rare condition of phthisis florida, 
caseous throughout with numerous small cavities most of which were 
immediately subpleural and in the lower lobe. These cavities were all 
so recent that they possessed no proper walls. They were merely exca- 
vations in the caseous tissue with ragged rims of friable tissue that pro- 
jected irregularly into them. There were other small areas that had 
not yet been excavated, but from which crumbling tissue dropped out 
‘he slightest manipulation. 

To a great extent the autopsy cleared up many of the puzzling clin- 
ical features of the case. On the basis and as a result of an older and 
comparatively slighter process there had been here an excessively rapid 
and acute extension throughout the lung. This extension had very 
likely occurred about two months before death, with or shortly after 
the hemorrhage in March. The entire lung had suddenly become 
involved, and had rapidly and almost uniformly gone on to caseation. 
Before this the earlier lesion was undoubtedly more deeply seated than 
usual: there was no old pleural scarring at the apex nor the slightest 
evidence of adhesions there. The heavy fibrous adhesion, at its unusual 
location at the base and near the anterior border of the upper lobe of 
the lung, was unquestionably a very old formation, and suggested that 
a comparatively old intrapulmonary lesion may have had its site nearby. 
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What met the eye here too reproduced in its essentials in every respect 
what one of the authors had previously noted in every case of ruptured 
lung following artificial pneumothorax on which he had performed an 
autopsy (1). The tear in the lung occurred in a thinned out area of the 
pleura overlying a cavity and in the neighborhood of strong adhesions. 
Beggs (2) has advanced the plausible theory that the cause of spon- 
taneous pneumothorax following artificial pneumothorax is that an 
interposed cushion of gas takes away the natural support of the thoracic 
wall which protects the lung during cough and other straining acts. 
This explanation is an attractive one and may partially suffice. Yet 
the fact remains that for a lung to rupture there must exist a condition, 
such as subpleural excavation, that seriously weakens it. And it is no 
less true that while under ordinary conditions pleural adhesions fix 
and thus operate toward protecting the lung, the presence of gas under 
positive pressure, which will compress the lung and thus crowd it away 
from the thoracic wall, will also put adhesions on the stretch, and, if 
the latter are very near cavities, also tend to stretch these to the point 
of danger. At any rate every case of ruptured lung which one of the 
authors has seen at autopsy showed the tear in a thinned out pleura 
immediately adjacent to heavy adhesions. 

While, on theoretical grounds, as Beggs has already suggested, rup- 
ture of the lung as a consequence of induced pneumothorax should occur 
fairly frequently, we must nevertheless at present regard it as one of 
the rare complications of the procedure. When it happens, the diag- 
nosis should not be difficult to make: and if it really happened often we 
would have more reports of it. But, whatever may be the latter’s 
incidence, the complication of hemo-pneumothorax must be of excessive 
rarity. Its occurrence would necessitate a combination of circum- 
stances that can be only unique—a very acute process to begin with, so 
acute as to produce greatly weakened blood vessels in or near subpleural 
excavations, and these latter again very close to strong adhesions. 
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